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What  to  Do  in  Utility  Advertising 

Nothing  revolutionary  from  the  viewpoint  of  accepted  advertising 
principles  perhaps,  but  quite  a  departure  from  what  most  power 
companies  are  doing 

For  Low  Cost  Underground  Transmission 

With  several  alternatives  and  special  conditions  on  his  own  prop¬ 
erty  the  engineer  can  use  this  recommended  approach  and  analysis 
of  system  conditions  to  advantage 

High  Voltage  Interrupted  in  Three  Cycles 

Newest  of  breakers,  this  compact,  small  oil  capacity  apparatus  for 
the  Boulder  Dam  line  spells  finish  to  some  well-known  operating 
problems  on  any  property 

Electric  Insect  Traps  Compete  With  Spraying 

New  York  State  orchards  protected  by  various  electric  devices  for 
insect  control  find  costs  and  results  more  favorable  than  older 
methods  of  chemical  control 


Twin-Motor  Drive  for  Steel  Rolling 


By  an  interesting  cross  connection  of  motor  fields  a  definite  ad¬ 
vance  in  securing  identical  motor  speeds  is  made.  This  means 
better  steel  plate  output. 
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IT‘S  A  DIFFERENT  TYPE  OF  RECLOSING  SWITCH 


THE  KEARNEY 


ACCURATE 


POSITIVE 

RECLOSING  ACTION 


l<t  ACTION 

WhM  a  fault  occun,  th* 
No.  1  caitridg*  trips  out 
and  th«  No.  2  coitridg* 
snaps  into  the  clostd 
(torvicu)  position. 


2nd  ACTION 
If  th*  fault  doM  not  cluar 
itsolf  or  if  a  sucond  fouh 
occurs,  the  No.  2  cot- 
tridgu  trips  out  and  ihu 
No.  3  cariridg*  snaps 
into  survic*. 


3rd  ACTION 
When  the  troubltmon 
sous  thu  two  blown  cor- 
tridgus,  he  simply  re-fuses 
the  cartridges  and  replaces 
them  in  the  Switch.  There 
is  no  mechanism  to  reset 
or  cycle  to  restart. 


Y  INCORPORATING  the  Kearney  Trip  Out  Principl 


BT  lINLUKrUKAIIINO  the  Nearney  I  rip  Uut  Principle  in  the  Irip- 
Saver  Switch,  the  accuracy  and  reliability  of  this  principle  of  fault 
protection  is  retained  and  the  merits  of  the  reclosing  principle  added. 
Thus,  a  switch  of  distinct  and  unusual  advantages  is  obtained. .  .a  switch 
that  has  point  pressure  contacts,  simple  foolproof  mechanism,  no  set 
cycle  of  operation,  an  inherent  time  delay  sufficient  to  permit  temporary 
fault  clearances  without  noticeable  service  interruptions. 


INVESTIGATE  THE  TRIP-SAVER 

Ask  to  a  Kearney  sales  engineer  regarding  the  merits 
ot  the  Trip-Saver  Switch.  Prove  to  yourself  our  claims  of 
superiority ..  .then  specify  Kearney  Trip-Savers  when  you 
are  in  ne^  of  reclosing  type  switches. 


Soldeiiett  Con  -  nec  -  Trip 

Out  Fuse  Switches.  One  end  Two- 
Insuletor  Fuse  end  Disconnect 
Switches.  Porcelein  Housed  Tripo- 
metic  Fuse  Cutouts.  Double  Duty 
Cutouts:  Pole  Top  end  Quick-Breeh 
Ceng  Opereted  Switches:  Porcelein 
Housed  Disconnect  Switch:  Screw 
Anchors.  Expension  Anchors:  Guy 
Wire  Clips  and  Strand  Bands:  Econ¬ 
omy  Cable  Clamps;  Dead-End  Serv¬ 
ice  Clamp:  Fuses.  Fuse  Link  Boxes* 
Fuse  Pullers;  Hitemeters;  *J* 
Hooks;  Conduit  Straps:  Pole  Stub¬ 
bing  Seats:  ABC  Sleeves:  Cable  Ring 
Saddles:  Sleeve  Twisters:  Under¬ 
ground  Boxes:  Ground  Wire  Clips; 
Ground  Rod  Connectors:  Grounding 
Cable;  Secondary  Fuse  Holders; 
Telephone  Drop  Wire  Ties;  Hi-Line 


JAMES  R.  KEARNEY  CORPORATION 

4224-42  CLAYTON  AVENUE 

SAINT  LOUIS,  MO. 


■■  JAMES 

KEARNEY 


Designers  and  Manufacturers  of  Overhead  and  Underground  Utility  Equipment 


lamps:  GrouncNng  Sets. 
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N.E.M.A.  Code  in  Operation 

That  electrical  manufacturers  are  really 
well  pleased  with  their  code  was  evident  last  week 
at  Hot  Springs.  The  current  recovery  of  business 
and  the  absence  of  anticipated  labor  troubles  and 
governmental  interferences  have  brought  greater 
faith  in  the  code  and  more  optimism  about  busi¬ 
ness  prospects.  This  meeting  was  busy  putting 
the  manufacturing  code  into  practical  operation. 
Detailed  trade  practices  were  being  applied  to 
more  than  100  groups  of  products. 

N.E.M.A.  is  making  an  intelligent  ap¬ 
proach  to  the  task.  There  is  no  big  stick — no 
threats  and  no  orders  from  super-authorities. 
Manufacturers  sit  together  and  discuss  their  prob¬ 
lems  as  a  business  group  without  reference  to 
special  interests  or  size  of  company.  Agreements 
reached  are  unanimous  as  a  result  of  intelligent 
discussion  and  an  understanding  of  the  point  of 
view  and  practices  of  all  in  the  group.  The  at¬ 
mosphere  is  friendly  and  encouraging.  But  the 
task  confronting  these  manufacturers  is  difficult. 
Manufacturing  methods,  distribution  channels  and 
sales  practices  are  varied  and  have  established 
traditions.  Also,  action  by  any  group  must  be  con¬ 
sidered  in  relation  to  other  manufacturers,  as 
well  as  wholesalers  and  retailers.  Changes  must 
be  made  slowly  and  agreements  must  be  studied 
carefully.  Progress  in  code  operations  is  inev¬ 
itably  slow^ 

Dozens  of  very  practical  questions  must 
be  discussed  and  answered.  Shall  published  prices 
be  used?  What  differentials,  if  any,  should  be 
made  between  large  and  small  manufacturers  on 
this  or  that  class  of  product?  How  can  resale 
price  maintenance  be  achieved?  How’  can  tradi¬ 
tional  discounts  and  distribution  channels  be 
changed  to  make  them  simpler  and  more  efficient? 
These  are  the  details  that  make  a  code  effective. 


Out  of  open  meetings  and  personal  con¬ 
tacts,  however,  some  general  impressions  were 
crystallizing.  One  was  that  any  stabilization  that 
can  be  introduced  into  the  national  political  and 
financial  situation  will  be  welcome.  Uncertainty 
about  the  future  affects  present  business  commit¬ 
ments  and  a  large  part  of  this  comes  from  the 
threat  of  adverse  legislation  and  an  unstable  na¬ 
tional  money  policy.  Another  was  that  the  gov¬ 
ernment  has  gone  far  enough  in  its  endeavor  to 
reform  and  supervise  industry.  The  sentiment 
appears  to  be  “Let  us  alone  and  we  will  work  out 
the  situation  along  the  lines  already  prescribed.” 

But  the  most  important  result  is  already 
coming  from  the  fact  that  at  last  all  manufactur¬ 
ers  are  compelled  to  meet  together,  to  get  ac¬ 
quainted,  to  discuss  their  problems  and  to  arrive 
at  agreements  as  to  what  is  good  and  what  is  bad 
for  the  industry.  This  is  the  great  accomplish¬ 
ment  of  NR  A.  The  hope  is  that  the  privileges 
granted  under  the  code  will  not  lead  to  abuses 
that  will  again  introduce  the  ruthless  competitive 
practices  of  the  past,  that  manufacturing  leaders 
will  be  wise  in  their  experience  and  will  see  that 
the  power  of  friendly  discussion  to  prevent  un¬ 
fair  competition  will  not  be  lost  through  ill-con¬ 
ceived  agreements  and  practices.  The  codes  are 
still  on  trial. 


Taxes  Make  Electricity  Free 

Free  electricity  has  been  instituted  in  tw'o 
or  three  ways  on  various  properties  to  promote 
greater  usage  and  has  provoked  some  dissenting  dis¬ 
cussion  from  the  policy  angle.  Taxation  has  evoked, 
also  as  a  matter  of  policy,  a  ffood  of  discussion.  In 
general,  the  two  subjects  are  not  linked,  but  they 
can  be.  An  instance  can  be  cited  where  the  two 
couple  together  in  remarkable  fashion.  In  that 
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case  the  taxes  paid  by  the  comprehensive  utility  sys¬ 
tem  amount  to  more  than  the  entire  gross  revenue 
from  residential  customers.  Every  cent  paid  by 
householders  for  electricity,  and  more,  is  paid  over 
to  school  districts,  towns,  counties,  state  and  federal 
government  in  tax  money. 

How  does  that  make  household  electricity 
free  ?  To  make  the  answer  convincing  it  is  necessary 
to  assume  that  tax  money  rolls  out  of  governmental 
coffers  into  channels  that  give  the  citizen  dollar  for 
dollar  value  in  schools,  fire  and  police  protection, 
beetle  extermination,  reclamation  of  unneeded  des¬ 
erts,  and  what  not.  This  assumption  treats  gov¬ 
ernment  more  magnanimously  than  it  often  de¬ 
serves.  But,  nevertheless,  if  one  is  that  magnani¬ 
mous  it  is  an  inescapable  conclusion  that  a  dollar 
for  electricity  comes  back  as  a  dollar’s  worth  of 
governmental  service  and  the  electricity  costs  noth¬ 
ing  whatever  to  the  householder  in  that  territory. 
An  argument  that  has  seldom  been  used  to  show 
why  electricity  is  cheap  at  any  rate.  It  also  shows 
how  far  taxation  of  utilities  is  going. 

Costs  of  Continuity 
and  Regulation 

Many  definitions  have  been  offered  of 
the  cost  of  distribution  as  applied  to  light  and 
power  service.  But  the  basic  elements  all  reduce 
to  two — the  cost  of  continuity  of  service  and  the 
cost  of  good  voltage  regulation.  In  recent  years 
great  attention  has  been  given  to  the  engineering 
and  economic  aspects  of  continuity  of  service. 
Agreement  has  been  reached  that  the  network 
principle  is  best  for  central  districts  where  load 
densities  are  above  those  of  the  fringe  areas. 
The  discussion  in  this  issue  by  John  Bankus  of 
Portland  Electric  Power  does -much  to  clarify 
fundamental  thinking  on  the  economic  factors  of 
the  two  systems,  radial  and  network. 

But  good  voltage  regulation  has  not 
been  studied  with  the  same  perspective.  It  has 
been  taken  for  granted  or  has  been  applied  by 
piecemeal  steps.  No  attempt  has  been  made  to 
study  the  problem  in  terms  of  the  system,  the 
equipment  and  the  economics  so  as  to  get  hold  of 
principles  that  can  be  applied  to  make  a  plan. 
The  time  is  ripe  for  such  studies  and  for  the  eval¬ 
uation  of  voltage  regulation.  Combined  light 
and  power  loads,  greater  sales  of  ranges  and  water 
heaters,  the  advent  of  air  conditioning  and  the 
necessitv  to  revamp  distribution  systems  to  care 


for  large  loadings  all  point  to  the  need  for  study 
of  the  technical  and  economic  aspects  of  good 
voltage  regulation.  At  present  it  is  a  subject  that 
nobody  knows,  and  this  condition  should  be 
changed. 

What  About  Low-Priced 
Appliances  ? 

Under  the  auspices  of  E.H.F.A.  low- 
priced  appliances  were  placed  on  sale  in  Tupelo 
last  week.  Debate  as  to  the  effects  to  be  pro¬ 
duced  will  soon  be  replaced  by  facts.  Obviously 
the  combination  of  low-priced  appliances  and  low 
rates  will  speed  up  sales.  If  promotional  sales 
effort  is  also  used  the  business  increase  will  be 
still  larger.  As  yet  no  adequate  provision  has 
been  made  in  men  and  money  for  such  promotion 
in  the  Tennessee  Valley.  But  electric  cooking  and 
electric  water  heating  will  not  sell  in  volume  until 
promotional  effort  creates  buyer  demand. 

Undoubtedly  these  low-priced  T.V.A. 
appliances  will  be  made  available  to  the  national 
market.  Appliance  manufacturers  are  not  fully 
convinced,  however,  that  this  step  will  bring  them 
benefits.  Too  many  appliance  factories  are  re¬ 
ported  busy  now  with  products,  but  prices  are  too 
low  to  permit  of  profits.  If  prices  are  decreased 
still  lower  profits  will  be  further  affected  and 
there  will  be  still  smaller  margins  for  promotion 
and  for  profits  to  sales  agencies.  Many  appliance 
manufacturers  doubt  the  business  judgment  in¬ 
volved  in  breaking  prices  under  these  conditions. 

Utilities,  of  course,  welcome  these 
T.V.A.  devices.  Low  price  has  been  the  goal  they 
have  long  fought  for.  Now,  with  the  recent  wave 
of  low  rates  and  these  less  expensive  appliances, 
they  feel  that  domestic  business  can  be  increased 
greatly  in  a  short  time  and  many  are  making 
sales  plans  to  this  purpose. 

Both  manufacturers  and  utilities  must 
come  together  on  this  program.  Both  will  realize 
that  money  for  sales  promotion  must  be  provided, 
because  sales  will  lag  until  buyer  demand  is  cre¬ 
ated.  There  is  an  investment  period  in  every 
market  development.  The  investment  in  low- 
priced  appliances  and  in  low’  rates  must  be  sup¬ 
ported  by  the  investment  in  promotion.  The 
time  required  to  liquidate  the  entire  investment 
involved  will  depend  upon  the  speed  with  which 
buver  demand  is  created  for  electric  refrigeration, 
electric  cooking  and  electric  w’ater  heating. 
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An  Advertising  Man 

Views  Utility  Advertising 


And  Finds  That  Some  Accepted  Principles 
of  His  Craft  Are  Being  Neglected — 
to  the  Loss  of  the  Utilities 


By  F.  E.  ROSS 

Strang  &  Prosser,  Inc., 
Seattle,  Wash. 


ONLY  one  company  in  ten  gets  real  value  in  return 
for  its  advertising  expenditure.  Advertising  is  not 
a  separate  function  of  a  business.  Advertising 
that  is  not  in  tune  with  the  policies  and  aims  of  the 
company  is  not  only  inefificient  l)ut  actually  dangerous. 
In  fact,  it  is  difficult  indeed  to  draw  a  line  of  damarca- 
tion  between  personnel  efforts  and  advertising.  Em¬ 
ployees  depend  on  advertising  and  advertising  depends 
on  employees,  neither  being  effective  without  the  other. 
Too  offen  have  utility  executives  lost  sight  of  this  fact. 
It  is  fundamental,  however,  to  the  success  of  any  ad¬ 
vertising  campaign. 

Unless  the  entire  personnel  of  the  company  is  trained 
to  sell  the  advertising  theme  of  the  company,  advertising 
expenditures  will  bring  hut  little  results.  No  employee 
has  a  job  that  is  too  large  or  too  small  to  be  exempt  from 
training  in  meeting  the  public  and  carrying  out  the  most 
minute  details  of  the  advertising  program.  This  point 
is  illustrated  by  something  I  saw  recently; 

A  certain  utility  was  carrying  on  an  advertising  cam¬ 
paign,  stressing  the  excellent  service  that  it  renders  and 
the  courtesy  that  consumers  may  expect  from  its  em¬ 
ployees.  A  consumer  came  in  to  pay  a  hill,  and  while 
she  was  digging  for  her  money  she  mentioned  to  the 
cashier  that  she  had  some  trouble  with  her  range  oven. 
The  cashier  sweetly  said,  “I’m  sorry,”  stamped  the  hill 
paid  and  said,  “Thank  you.”  This  particular  cashier 
was  undermining  the  advertising  campaign  and  the  con¬ 
fidence  that  that  i)articular  consumer  might  have  in  any¬ 
thing  the  company  may  say  over  its  signature. 

For  advertising  places  upon  the  advertiser  very  definite 
obligations  which  the  employees  must  be  trained  to  recog¬ 
nize  and  carry  through.  In  99  cases  out  of  100  it  pays 
to  spend  less  time  puzzling  over  what  to  say  and  more 
time  to  training  personnel  to  carry  out  the  advertising 
theme,  policy  and  promises.  It  is  far  better  to  have  a 
mediocre  advertising  program  and  have  it  carried  through 
lo  Its  fullest  conclusion  than  to  have  the  best  program  in 

From  a  paper  presented  before  the  Xorthzvest  Electric  Light 
<^>id  Pozver  Association,  Seattle. 


the  world  without  the  follow-through.  For  an  ad  can 
be  no  better  than  the  ability  of  the  employee  to  deliver. 

Advertising  cannot  be  expected  to  undo  what  has  been 
done  or  what  has  been  neglected.  As  a  defensive  weapon 
it  is  too  slow  and  unsure.  It  is  mainly  an  offensive 
weapon.  Consequently  utilities  that  must  turn  to  ad¬ 
vertising  when  they  are  on  the  defensive  find  it  only  a 
last  straw.  In  such  situations-  it  takes  tremendous  ap¬ 
propriations  to  gain  the  desired  effects. 

Since  advertising  is  an  offensive  weapon  it  must  have 
offensive  ammunition.  Surprising  as  this  may  seem, 
most  utilities  have  failed  to  take  advantage  of  this  fact. 
Rut  competent  advertising  men  have  written  many  fine 
campaigns  which  have  been  approved  only  after  all  the 
punches  had  been  pulled  from  each  advertisement. 

One  of  the  most  important  factors  in  an  advertising 


These  frank  comments  give  the  point  of  view  of 
the  advertising  agency  on  the  use  of  advertising 
by  the  power  company.  They  point  out  what 
utility  advertising  can  and  should  do  to  pave  the 
way  for  better  public  relations.  Operating  com¬ 
panies  that  have  been  disappointed  in  the  results 
of  previous  advertising  campaigns  may  find  here 
some  of  the  reasons  and  profit  by  their  con¬ 
sideration. 


campaign  is  consistency.  Too  often  the  advertising 
policy  is  based  upon  an  unstable  plan  and,  to  make 
matters  worse,  the  advertising  story  is  changed  just  when 
the  program  begins  to  bring  results.  National  business 
reputations  have  been  built  through  telling  the  same  story 
in  advertising  year  after  wear,  a  story  based  on  the 
sound  fundamentals  of  business  management.  As  proof 
of  this,  think  of  General  Motors  or  General  Electric  or 
a  hundred  other  large  organizations  and  immediately 
you  will  think  of  a  certain  quality  of  product — a  certain 
quality  of  service — a  certain  personality.  With  very  few 
exceptions,  representatives  of  these  organizations  reflect 
this  same  quality  of  product  and  service.  Going  even 
further  than  that,  read  the  advertisments  of  these  com- 
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boss  himself.  The  advertising  man  and  the  sales 
manager  should  be  able  to  fight  for  what  they  believe 
is  right.  They  should  both  be  able  to  see  tbe  business 
from  the  outside  no  matter  how  long  they  have  been 
with  the  company.  The  “yes”  man  has  no  place  in  the 
advertising  department  of  any  concern.  Too  many 
utility  executives  are  surrounded  by  “yes”  men  who 
warp  their  outlook. 

As  a  general  formula  for  a  successful  advertising 
campaign  this  suggestion,  which  might  be  developed  at 
much  greater  length,  is  offered.  If  a  utility  company  will 
build  its  personality,  its  product  and  its  service  through 
intelligent  selling  methods  and  advertising,  many  prob¬ 
lems  now  termed  political  will  take  care  of  themselves. 
Advertising  tells  the  public  what  the  company  and  its 
product  can  do.  The  employees  of  the  company  are 
obligated,  and  must  realize  this  obligation,  to  carry  out 
the  promises  of  the  advertising  campaign.  Good  ad¬ 
vertising  plus  employee  training  equal  the  consumer  con¬ 
fidence  that  is  the  basis  of  all  good  public  relations. 


panies  today  and  read  some  of  ten  years  ago  and  you 
will  find  the  same  story  was  told,  the  same  atmosphere  of 
quality  or  of  product  or  of  service  was  being  exemplified. 

No  one  can  tear  down  such  firmly  rooted  confidence  as 
is  embodied  in  their  advertising  programs  without  the 
greatest  effort.  That  is  what  a  consistent  story  and 
program  will  do.  That  is  what  so  many  utilities  have 
failed  to  do. 

Too  much  sameness 

ONE  reason  people  think  there  is  a  power  trust  is 
because  they  see  the  signature  is  the  only  dif¬ 
ference  between  the  advertisement  of  one  utility  and  that 
of  another.  Yet  the  temper  of  consumers,  the  market 
and  the  personalities  of  the  employees  vary  in  each 
locality.  For  this  reason  it  is  necessary  to  build  an  ad¬ 
vertising  campaign  to  the  particular  market  and  the 
particular  personalities  of  the  utilities. 

There  are  many  reasons  why  utilities  have  not  capital¬ 
ized  on  the  fundamentals  of  consistency  and  personality. 

Perhaps  the  outstanding  reason  is  the  lack  of  men  trained 
in  the  psychology  of  real  salesmanship  and  public  re¬ 
lations.  Operating  men  are  great  engineers,  great 
builders,  even  great  inventors,  but  they  have  been  so 
busy  accomplishing  things  that  they  have  forgotten  to 
sell  themselves  and  their  personalities  to  the  public  as 
they  went  along.  Today’s  problems  make  it  imperative 
to  sell  the  company  and  its  activities  to  the  public.  It 
is  first  necessary  to  examine  the  advertising  program 
and  the  contact  personnel.  Utility  men  who  contact 
consumers,  no  matter  what  their  capacity  may  be,  have 
most  important  positions  as  far  as  public  relations  are 
concerned.  Next  in  importance  is  advertising,  and 
skilled  men  should  be  above  and  behind  the  advertising 
man.  He  is  just  a  small  cog  in  a  great  machine. 

Frankly,  it  is  easy  to  label  much  utility  advertising  as 
“patent  medicine.”  Patent  medicine  days  are  over.  To¬ 
day  a  doctor  must  diagnose  and  prescribe  medicine  mixed 
according  to  formula.  Even  this  won’t  do  the  whole 
job  l>ecause  the  patient  must  live  according  to  the  rules 
of  public  relations.  The  advertising  agency  isn’t  the 
only  solution.  The  utility  organization  itself  may  handle 
the  problem,  but  whoever  handles  the  campaign  must 
make  the  advertising  ring  true  and  illustrate  it  at¬ 
tractively  to  catch  the  public’s  eye. 

People  read  ads  very  casually.  They  gain  from  each 
individual  ad  a  little  bit  toward  a  good  feeling  for  the 
company  or  its  product.  Often  they  are  influenced  only 
subconsciously.  Therefore,  what  is  important  in  ad¬ 
vertising  is  not  the  twist  of  a  phrase  or  the  careful 
editing  of  a  sentence  for  finely  spun  policy  reasons,  but 
the  long-run  program  consistently  follow’ed  out  in  ad¬ 
vertising  and  in  every  other  activity  of  the  organization. 

No  matter  how  small  the  advertising  budget  may  be, 

10  per  cent  of  it  should  be  spent  for  the  writing,  tyiie- 
setting,  illustrating  and  plating  of  the  advertisements. 

Most  utility  advertisements  are  too  long.  It  may  take 

more  time  to  write  them  short,  but  that  time  is  w^ell 

spent.  It  is  not  necessary  to  tell  the  whole  story  in  one 
ad.  There  is  nothing  to  fear  when  the  policy  behind 
the  program  is  right.  There  is  another  great  obstacle 
that  all  organizations  must  hurdle,  and  this  is  true  in 
utilities  as  in  any  other  company.  There  is  a  tendency  conclusions  emerge 
for  the  advertising  staff  to  write  the  ads  toward  the  boss  i  r 

instead  ot  to  the  public.  I  here  seems  to  be  only  one  grounds,  can  be  satisi 

w'ay  in  which  to  correct  that  ill,  and  that  is  through  the  from  is’to  30  cycles. 


Reclosing  Fuses  Improve 
Rural  Line  Service 


Operating  experience  and  tests  on  pioneering  sys¬ 
tem  demonstrate  the  satisfactory  performance  to  be 
obtained  with  fuse-reclosing  assemblies. 


By  J.  A.  POTTS 


System  Engineer 
Milwaukee  Electric  Railway 
&  Light  Company 
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Short-circuit  current  A  to  C  phase  •  400  %  of  fuse  rating 
Test  No  I  --j  *62  C.  j22c\  SSC~^24c\  SOC  ~ 

Time  /  'FuseAgb/ew  ..  — Fuse  Ajblew 

■ . Fuse  Ag  closed  '"'"Fuse  Aj  blew 

'  Fuse  A I  blew 

Short-circuit  current  A  toC  phase  -  400  %  of  fuse  rating 
Test  No.  2-  ^STC  j  22C.  |  390  I IIC.  \30C  ZSC.  I  SiC.  I 


'  Fuse  Cj  dosed  '  .  ^  ^FuseAjblen 

FuseC/blew  Fuse  Cj  dosed 

FuseAj  dosed  '  .  ' .  ''  Fuse  Cz  blew 

Fjse  Afblew  "Fuse  Aj  closed 

fuse  A2  blew 

Short-  circuit  current  A  to  C  phase  -  400  %  of  fuse  rating 


Test  No.  3^ 


Test  No.  4 


.  Fuse  Czbiew 

Fuses  A2  and  Cz  dosed  Fuse  Cj  blew 

Fuses  A,  ana  C,  dew  Fuse  A,  dosed 

Fuse  Aj  blew 
"Fuse  Cj  dosed 

Short-  circuit  current  A  to  B  phase  -400%  of  fuse  rating 

C  SIC,  j  2SC^2lt  \  420  j 

Fuse  A,  blew  'ifuse  8^  dosed  i- Fuse  Bj  blew 

_  Fuse  B,  dosed  Fuse  Bz  blew  -Fuse  A^  dosed 

Fuse  B,  blew  '  Fuse  A j  dosed  "  Fuse  Az  blew 


Fuse  A,  blew 
Fuse  B,  dosed 
Fuse  B,  blew 


Test  performances  of  5-kv.  double-reclosing  fuses 

Tlie  first  test  covers  a  simple  case  with  the  short  cir¬ 
cuit  pUn-ed  across  a  C  phase.  The  reclosinp  fu.ses  were 
in  .1  pliase  and  the  C  phase  re-fusing  device  was  shorted 
out. 

Test  Xo.  2  was  taken  with  the  re-fusing  device.s  in  serv¬ 
ice  on  both  A  and  C  phases.  It  is  interesting  to  note  the 
setiuence  of  blowing  of  fuses  here,  which  was  .4i,  ('1,  A-, 
tint!  f‘;i. 

Test  Xo.  3  was  made  under  the  same  conditions  as 
Xo.  2,  but  the  interesting  feature  is  that  fuses  Ai  and  <\ 
blew  simultaneously.  After  the  reclosure  fuse  Ci  blew  in 
aS  cycles  and  then  Aj  in  eight  cycles. 

Test  Xo.  4  covers  the  same  case  again.  Here  it  is  of 
valin*  to  note  that  while  only  t>ne  fuse  (Zti)  blew  at  first, 
the  link  of  the  other  fuses  (Ai)  was  so  nearly  volatilized 
that  after  reclosure  it  went  in  four  cycles. 


2.  Interruptions  involving  reclosure  periods  of  from  15  to  3(1 
cycles  are  not.  as  a  rule,  objectionable  on  the  part  of  customers. 

3.  Reclosing  fuses  have  now  been  designed  and  are  on  the  mar¬ 
ket  that  will  give  satisfactory  and  consistent  operation. 

4.  Proper  co-ordination  can  be  secured  between  reclosing  fuses 
on  the  low  side  of  a  substation  transformer  and  those  installed 
on  the  high-tension  side. 

()iu“  of  the  first  installations  of  automatic  reclosing 
fu.ses  was  made  on  the  Milwaukee  system  six  years  ago. 
It  was  described  in  Electrical  W  orld  in  the  issue  of 
Xoveinber  10.  1928.  It  involves  a  scheme  whereby  the 
lK)tential  across  the  fuse  which  has  blown  energizes  a 
trip  coil,  which  in  turn  releases  a  spring  to  close  a 
switch  that  cuts  in  a  circuit  containing  a  new  fuse.  This 
device,  while  not  as  simple  as  some  of  the  modern  de¬ 
signs.  has  proved  very  satisfactory  and  is  still  in  service. 

Time  delay  cut  out 

On  the  original  installations  there  was  incorporated 
a  thermal  relay  which  delayed  the  reclosing  ojieration 
several  seconds.  Some  difficulty  was  exiierienced  in  the 
inaintinance  and  calibration  of  these  thermal  relays.  As 
a  result  it  was  decided  to  try  operation  without  any  time 
delay  being  introduced.  The  o}>eration  without  time 
dela\  IS  verv  positive  and  requires  but  eight  cvcles  to 
testure  service.  This  change  was  made  more  than  two 
years  ago  and  very  .satisfactory  results  have  been  ob¬ 
tained 

During  this  ])eriod  there  have  been  thirteen  cases  of 
trouble  on  the  three  feeders  equipped  with  these  re-fusing 
devices.  Of  these,  four  cases  of  trouble  were  perma- 
(lent;  that  is  to  say,  wires  were  down  or  shorted  in  such 


a  manner  that  repairs  were  neces.sary  before  service 
could  be  restored.  This  leaves  nine  cases  of  trouble 
from  which  to  judge  the  o^ieration  of  the  reclosing  time. 
In  six  of  the  nine  cases  service  was  restored  without 
other  than  a  momentary  interruption  of  from  eight  to 
ten  cycles.  In  the  remaining  three  cases  the  second  fuse 
was  blown  out  but  no  cause  found.  It  cannot  be  defi¬ 
nitely  stated  that  these  'three  cases  were  of  incorrect 
operation,  liecau.se  there  is  no  attendant  at  the  station 
and  therefore  it  is  possible  that  the  second  fuse  was 
blown  before  an  inspection  was  made.  The  record 
stands  therefore  with  66  per  cent  correct  ojK'rations 
and  a  chance  that  it  really  is  higher  than  this.  It  is 
lielieved  that  jiractically  100  per  cent  operation  would 
have  been  obtained  if  there  had  been  a  second  reclosure 
and  {perhaps  a  slightly  longer  reclosure  period. 

It  should  be  exjilained  that  the  above  installations 
were  on  rural  feeders  which  are  operated  at  5.000  volts, 
three  phase,  ungrounded.  It  has  been  proved  that  re¬ 
closing  fuses  are  highly  satisfactory  for  this  type  of 
service  and  much  cheaper,  both  in  initial  cost  and  in 
maintenance,  than  automatic  reclosing  oil  circuit  breaker 
installations. 

A  new  rural  substation  has  recently  been  completed 
in  the  Milwaukee  territory  having  an  initial  cajiacity  of 
300  kva.  and  an  ultimate  capacity  of  1,500  kva.  Con¬ 
tinuity  of  service  is  im|)ortant  becau.se  several  large 
dairy  farms  are  supplied  from  this  substation.  Three 
outgoing  5-kv.,  three-phase  feeders  have  been  installed, 
each  equipjied  with  a  modern  design  of  the  mechanical 
type  double-reclosing  fuses.  Before  the  equipment  was 
placed  in  service  actual  short-circuit  tests  were  con¬ 
ducted  in  the  field  and  the  re-fusing  oiierations  studied 
with  the  aid  of  an  oscillograph.  The  test  performances 
of  these  fuses  are  shown  in  the  accompanying  diagrams, 
drawn  from  the  oscillographic  records. 

Short  reclosing  time 

IX  CHOOSING  the  preferred  reclosing  time  it  is  de¬ 
sirable  that  the  outage  period  be  a  minimum  in  order  to 
keep  motors  and  similar  customers’  equipment  in  ojiera- 
tion  without  shutdown.  On  the  other  hand,  enough  time 
must  elapse  to  prevent  restriking  of  the  arc  at  the  place 
of  failure.  For  the  Milwaukee  system  it  was  decided, 
in  the  light  of  past  ex|>erience,  that  the  best  reclosing 
time  is  from  15  to  30  cycles.  On  the  new  re-fusing 
devices  mentioned  above  the  reclosing  time  varies  only 
between  20  and  22  cycles. 

The  new  rural  substation  is  supplied  at  26.4  kv.  by 
means  of  a  transmission  line  which  taps  a  main  line 
about  9  miles  from  the  substation.  At  the  point  where 
this  connection  is  made  to  the  main  line  there  has  been 
installed  in  the  branch  to  the  substation  a  set  of  34. 5-kv. 
double-reclosing  liquid  type  fuses.  This  is  believed  to 
be  the  first  installation  in  the  country  of  reclosing  fuses 
of  this  type  and  voltage.  On  these  fuses  the  reclosing 
time  has  been  specified  at  30  cycles.  This  longer  peritkl 
was  desired  to  make  certain  that  the  fault  was  clearefl 
before  a  reclosure  took  place.  In  choosing  the  pro|)er 
size  of  high-tension  fuse  it  was  neces.sary  to  consider 
the  accumulated  heating  of  the  fu.se  link  due  to  the 
blowing  of  a  complete  set  of  fuses  on  the  low-voltage 
side  of  the  substation  transformers.  When  the  tests  were 
made  at  the  substation  these  34.5-kv.  reclosing  fuses 
were  in  service  and  did  not  blow  throughout  the  short- 
circuit  tests,  thus  indicating  correct  co-ordination. 
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To  Evaluate  the  Cost  of 

Underground  Transmission 


The  Experience  of  a  Modern  and  Progressive 
Power  Company  in  Analyzing  Cost  Data 
and  Developing  Additional  Economies 

By 

JOHN  BANKUS 

Portland  Electric  Power  Company, 

Portland,  Ore. 


voltages  from  11  to  33  kv.  inclusive  is  rated  at  750,000  kva. 
interrupting  capacity  and  the  equipment  for  57  kv.  is  rated  at 
1,000,000  kva.  interrupting  capacity.  Estimates  cover  founda¬ 
tions,  structure,  oil  circuit  breakers,  disconnects,  insulators, 
bus  and  connections,  instrument  transformers  for  meters  and 
relays,  control  switchboard,  potheads,  lighting,  control  con¬ 
duit,  control  cable  and  miscellaneous  material.  Cost  estimates 
assume  a  distance  of  100  ft.  between  bus  structure  and  con¬ 
trol  switchboard.  Estimates  do  not  include  land,  grading, 
l)uilding  for  control  switchboards,  station  battery  or  l)attery 
charging  set. 

Overhead — -All  estimates  include  an  item  of  10  per  cent  on 
both  material  and  labor  to  cover  engineering  and  superin¬ 
tendence.  The  first  cost  of  the  installation  involves  the  cost 
of  the  duct  system,  cable,  switching  structures  for  both  ends 
of  the  cable  and  any  additional  transformation  which  may  be 
required  of  the  particular  cable  voltage  involved.  Each  of 
these  factors  will  now  be  considered. 

The  cost  of  the  duct  and  cable  per  mile  was  first  determined 
for  various  voltages  and  conductor  sizes  for  capacities  up  to 
50,000  kva.  These  curves  show  very  strikingly  the  advantage  of 
higher  cable  voltages  and  also  the  economy  of  using  larger  con¬ 
ductor  sizes  for  any  particular  transmission  voltage. 

The  cost  of  the  station  equipment  (not  including  transforma¬ 
tion)  for  each  end  of  the  cable  for  the  various  voltages  consid¬ 
ered  are  given  below.  These  costs  will  not  change  appreciably 
for  different  conductor  sizes  considered  for  a  given  voltage: 

Voltage  Single  Bus  Double  Bus 

II  kv.  $8,580  $15,110 

22  kv.  9,330  15,980 

33k'v.  10,550  17,865 

57  kv.  16,550  27,910 

From  these  values  the  cost  of  station  equipment  for  two  ends 
of  cables  has  been  calculated  for  capacities  up  to  50,000  kva.,  and 
the  results  are  shown  for  single  and  double  bus  respectively. 

The  cost  of  transformation  will  depend  upon  the  relation  which 
the  transmission  cable  voltage  bears  to  the  supply  and  receiving 
end  voltages,  whether  auto-transformers,  two-winding  transform¬ 
ers  or  three-winding  transformers  are  used  and  also  upon  the 
connections  used.  In  general,  the  cost  of  transformation  will 
depend  largely  upon  the  details  of  the  particular  system  under 
consideration.  Approximate  costs  of  transformer  capacity 
for  various  voltages,  without  including  the  cost  of  installa¬ 
tion  or  necessary  switching  and  control  equipment,  are  given. 


WHILE  tlie  details  of  any  iinderj^roiind  transmis¬ 
sion  system  may  vary  in  accordance  with  local 
load  conditions,  certain  factors,  such  as  conduc¬ 
tor  sizes,  voltage  and  duct  systems,  will  dejiend  largely 
upon  the  load  and  distance  it  is  to  be  transmitted,  lie- 
cause  of  this,  it  is  possible  to  calculate  cost  data  for 
various  combinations  of  conductor  size  and  voltas^e  for 
the  various  load  conditions  encountered  in  practice.  This 
analysis  considers  the  determination  of  the  economic 
voltage  and  economic  conductor  size  for  underground 
transmission  systems  of  capacities  up  to  50.0(X)  kva.  and 
voltages  between  11  kv.  delta  and  57.1  kv.  Y.  While  the 
study  has  been  limited  to  ordinary  paper-insulated  cable, 
])reliminary  investigations  indicate  that  a  complete  solu¬ 
tion  should  give  careful  consideration  to  the  use  of  three- 
c(»nductor  oil-filled  cable  for  57.1  kv.  Y-connected. 

The  lowest  annual  cost  has  been  taken  as  the  pro])er 
basis  for  determination  of  the  most  economic  cable.  An¬ 
nual  cost,  as  here  considered,  includes  the  total  annual 
charges  for  station  equipment,  subway  and  cable.  Cost 
figures  for  cables  are  the  average  figures  submitted  by 
three  manufacturers  and  are  based  on  1930  prices.  The 
carrying  capacities  shown  in  the  tabulation  are  based  on 
the  assumption  that  there  is  only  one  loaded  cable  in  the 
duct  system.  Where  there  is  more  than  one  loaded  cable 
the  ca])acities  are  reduced  in  accordance  with  the  duct 
factor. 

Costs  have  been  set  up  on  the  followdng  basis: 

Subway — The  cable  diameters  shown  in  the  table  on  page 
793  are  the  maximum  specified  by  any  of  the  cable  manufac¬ 
turers.  It  has  been  assumed  that  any  of  the  cables  having  diam¬ 
eters  of  3.15  in.  or  less  may  be  installed  in  4-in.  ducts,,  while 
cables  with  diameters  between  3.15  in.  and  3.84  in.  will  be  in¬ 
stalled  in  41-in.  fiber  ducts.  The  cost  of  subway  varies  widely 
with  local  conditions,  the  average  values  for  subway  costs  with¬ 
out  overhead  being  given  for  both  4-in.  and  41-in.  fiber  ducts. 
ICstimates  assume  that  no  subway  will  have  less  than  four  ducts 
and  manholes  arc  included  at  $5,280  per  mile  without  overhead. 
I  he  cost  shown  for  any  given  cai>acity  includes  only  the  cost  of 
ducts  actually  utilized  and  does  not  cover  the  cost  of  ducts  in¬ 
stalled  for  future  use. 

Cable  Installation — In  all  estimates  the  cost  of  installing 
cables  has  been  taken  as  15  per  cent  of  the  cable  cost.  Pot- 
heads  are  included  with  the  station  equipment. 

Station  Equipment — Estimates  for  station  equipment  are 
based  on  outdoor  installations  and  cover  both  single  and 
double  bus  arrangements.  Switching  equipment  included  for 


Engineers  everywhere  are  concentrating  on  the 
study  of  costs  and  the  reduction  of  expense.  This 
article  is  a  timely  and  valuable  contribution  in 
the  field  of  underground  transmission  for  it  shows 
first  method,  then  cost  data  which  the  method  has 
developed  and  then  a  way  to  use  the  cost  data  to 
secure  the  maximum  economy.  The  data  will  he 
found  generally  applicable  on  other  systems. 
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Fig.  1 — Duct  factor 
used  in  the  calcula¬ 
tion  of  costs 

One  loaded  cable  in 
duct  taken  as  100  per 
cent.  Duct  factor  from 
Del  Mar. 


Fig.  2  —  Average 
duct  costs  for  4- 
and  4] -in.  ducts 
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Figs.  3  and  4 — Typical  layouts  for  single  and  double  bus  substations 


Annual  costs  considered  in  this  set-up  include  only  the 
tixed  charges  on  the  investment  and  the  value  of  energy 
losses  in  cables  and  transformation.  For  the  purpose  of 
this  study  the  energy  losses  have  been  calculated  at 
$0,006  per  kilowatt-hour  on  a  50  per  cent  annual  load 
factor  basis.  The  following  values  have  been  used  for 
calculating  fixed  charges : 


IiitiToet . 7.0  per  cent 

Ta-xee .  1.6 

.\dministration .  0.4 

Depreciation .  4.0  per  cent  sinking  fund  basis 

The  fixed  charges  are  therefore  9  per  cent  plus  the 
depreciation  rate  for  the  particular  equipment  or  prop¬ 
erty  concerned.  The  depreciation  rate  depends  on  the 
useful  life  of  the  particular  property  and  for  the  purpose 
of  this  analysis  the  following  values  have  been  used : 


Depreciation  Total  Fixed 


Property 

Subway . 

Cables . 

Switching  equipment. 


E.sti  mated 
Life,  Years 
50 
25 
20 


Rate,  Per 
Cent 
0.66 
2.40 
3.36 


Charges, 
Per  Cent 
9.66 
11.40 
12.36 


<b 

=  180 


5  MO 


.E  100 


■o 

o  60 


The  above  values  for  losses  and  fixed  charges  will 
uow  be  used  to  determine  the  economic  voltage  and  eco¬ 
nomic  conductor  size  for  underground  transmission  for 
capacities  up  to  50,000  kva.  and  voltages  from  11,000-volt 
^elta  to  57, 100- volt  Y. 
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•''3x350 MCM  ■53kvdelfa- 


Voltaqe 

Overal 

Dimensions 

A 

B 

C 

D 

E 

15.000 

18' 

10' 

14' 

11'- 6" 

20' 

25.000 

18' 

10' 

14' 

12' 

24' 

34.500 

20' 

1  r 

15' 

13' 

26' 

69,000 

25' 

12' 

20' 

n-6" 

34' 

%'/^'"3x450MCM. 


«/>  20 
*5 


0  10  20  30  40  50  60 

Thousand  Kva.  Transmitted 

Figs.  5  and  6 — Duct  and  cable  costs 
per  subway  mile  for  various  combina¬ 
tions  of  voltage  and  conductor  size 
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'Ilkv-delta 


\llkv-delta- 


5x600MCM-22kv-  Y  and  3t350MCM-35kY-Y\ 


.Hkv-delta 


^hSOOMCM-SlkvY 


Thoutand  Kva.Trointmitted 

Fig.  10 — Kilowatt  loss  per  mile 
for  various  combinations  of 
voltage  and  conductor  sizes 
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Figs.  14  and  15 — Total  annual  costs 
per  mile,  single  bus  station  and  double 
bus  station 
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Losses  in  kilowatt  per  mile  for  various  loads  are 
shown.  From  these  curves  it  will  be  seen  that  for  the 
cable  ratings  and  duct  factors  assumed  the  losses  de¬ 
crease  as  the  cable  voltage  and  conductor  size  increase. 
It  therefore  follows  that  the  yearly  cost  of  cable  cop|)er 
loss  will  decrease  in  the  same  ortler.  The  above  state¬ 
ments  will  hold  true  for  any  energy  rate,  annual  load  fac¬ 
tor  or  length  of  cable  ])rovided  corresponding  values  are 


applied  to  all  of  the  cables  for  the  par¬ 
ticular  load  considered.  As  previously 
mentioned  the  annual  cost  of  copper 
losses  ])er  mile  has  been  determined 
for  an  energy  rate  of  $0,006  per  kilo¬ 
watt-hour  and  a  50  |)er  cent  annual 
load  factor. 

Fixed  charges  on  subway  and 
cables  have  l)een  calculated  at  9.6t3 
per  cent  and  1 1 .40  per  cent,  respec¬ 
tively,  on  the  corresponding  estimated 
cost  })er  mile.  The  sum  of  the  fixed 
charges  and  cable  losses  j)er  mile  are 
shown.  The  fixed  charges  on  the 
station  e()uipment  for  the  two  ends, 
of  line  have  l)een  calculated  at  12.36  per  cent  on  the 
estimated  cost  of  the  installations  corresponding  to  va¬ 
rious  capacities  up  to  50,000  kva.  The  fixed  charges  for 
single-bus  construction  are  shown  and  also  the  corre¬ 
sponding  figures  for  double-bus  construction. 

The  total  annual  cost  consists  of  fixed  charges  on  total 
investment,  plus  value  of  cable  losses.  The  total  annual 
cost  has  been  set  up  on  the  assumption  that  the  supply 


Data  on  Underground  Transmission  Cable 


Thickness 

Over-all 

Cost  per 

Size  in 

Insulation - . 

of  Lead 

Diameter 

Estimated 

Max. 

1,000  ft. 

W  eight 

Circular 

Operating 

. — Site  64ths  Inch — . 

Sheath, 

of  Cable, 

Capacity 

Temp.* 

F.O.B. 

per 

Item 

Type 

Mils 

Voltage 

Kind 

Conductor  Belt 

In. 

In. 

in  Amps. 

Deg.  C 

Portland 

•  ,000  ft. 

Remarks 

1 

3C-S 

250.000 

1 1,000  Delta 

Paper 

14/64 

8/64 

2.31 

305 

83.7 

$1,409 

7,856 

3  OS 

400,000 

1 1,000  Delta 

Paper 

14/64 

9/64 

2.62 

410 

83.7 

1,986 

10,730 

3  C-S 

500,000 

11,000  Delta 

Paper 

14/64  TypeH 

9/64 

2.79 

455 

83.7 

2,284 

12,200 

3  C-S 

600,000 

11,000  Delta 

Paper 

14/64 

9/64 

2.95 

510 

83.7 

2,631 

13,640 

3  C-S 

750,000 

1 1 ,000  Delta 

Paper 

14/64 

9/64 

3.  15 

575 

83.7 

3,123 

15,700 

2 

3  C-S 

250.000 

22.000  Wye 

Paper 

18/64 

8/64 

2.55 

290 

77.3 

$1,647 

8,830 

3  C-S 

350,000 

22.000  Wye 

Paper 

18/64  TypeH 

9/64 

2  77 

345 

77.3 

2,062 

11,054 

Neutral  grounded. 

3  C-S 

450,000 

22,000  Wye 

Paper 

18/64 

9/64 

2.95 

410 

77.3 

2,422 

12,590 

3  C-S 

600.000 

22,000  W'ye 

Paper 

18/64 

9/64 

3.  19 

470 

77.3 

2,954 

14  800 

3 

3  C-S 

250,000 

22,000  Delta 

Paper 

22/64  to 

9/64 

2.90 

287 

77.3 

$1,830 

10,500 

23/64 

3  C-S 

350.000 

22,000  Delta 

Paper 

22 '64  to 

9/64 

3.08 

340 

77.3 

2,219 

12,500 

23/64 

3  C-S 

450,000 

22.000  Delta 

Paper 

22/64to  Type  H 

9/64 

3.24 

405 

77.3 

2,642 

13,800 

23/64 

3  C-S 

600,000 

22,000  Delta 

Paper 

22  '64  to 

9 '64  to 

3.50 

465 

77.3 

3,248 

16,984 

23/64  10/64 


4  3C-S  250,000  33.000  Wye  Paper  25/64  9/64  3.11  270  70  $2,064  11.340 

3C-S  350.000  33.000  Wye  Paper  25/64  Type  H  9/64  3.30  345  70  2,428  13,100  Neutral  grounded. 

3C-S  450,000  33.000  Wye  Paper  25/64  10/64  3.50  390  70  2,886  15,500 


5  3  C-S 

250.000 

33,000  Delta 

Paper 

32/64 

9/64 

3.42 

265 

70 

$2,721 

9,765 

One  manufacturer  rec- 

3  C-S 

350,000 

33,000  Delta 

Paper 

32/64  Type  H 

10/64 

3.66 

340 

70 

3,262 

12.200 

ommends  oil-filled 

3  C-S 

450,000 

33,000  Delta 

Paper 

32/64 

10/64 

3.84 

380 

70 

3,574 

14,100 

cable  for  this  voltage. 

This  co«t8  approxi¬ 
mately  10  per  cent 
more  than  cable 
which  is  npeciGed. 


1  C 

250,000 

57,100  Wye 

Paper 

44 '64 

8 '64 

2,26 

314 

60 

$1,281 

6,850 

1  C 

350,000 

57,100  Wye 

Paper 

44/64  Type  H 

8/64 

2.36 

384 

60 

1,431 

7,650  Neutral  grounded. 

1  c 

500,000 

57,100  Wye 

Paper 

44/64 

8/64 

2.50 

475 

60 

1,649 

8,560 

1  c 

750,000 

57,100  Wye 

Paper 

44/64 

9/64 

2.71 

596 

60 

2,17; 

9,977 

NOT  K — The  above  diameters  are  the  maximum  specified  by  any  manufacturer.  Capacities  assume  one  cable  in  duct  system,  ambient  20  deg.  C.,  and  sheath  cur¬ 
rents  n')f  allowed  to  flow.  Cost  figures  are  average  for  three  manufacturers  in  1 930.  •Corresponding  to  capacity  specified. 
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6,600-volt  bus  structure  before  and  after  modernization 
ELECTRICAL  WORLD  ^  JUNE  2,  1934 


'fhjsL*  two  pictures  from  the  Union  Electric  Light  & 
I'ower  Conijiany,  St.  Louis,  show  a  typical  instance  of 
replacement  construction.  At  the  left  is  a  picture  that 
now  belongs  in  history,  a  6,6(X)-volt  bus  structure  in  a 
substation  basement,  unsafe  according  to  modern  stand¬ 
ards  and,  on  a  large  system  of  extremely  heavy  short- 
circuit  capacity,  a  thing  to  trouble  the  sleep  of  operating 
executives.  At  the  right  is  the  kind  of  structure  that 
now  replaces  what  was  good  yesterday,  hut  is  unequal  to 
the  demands  of  today. 


Replacement  Construction 
Improved  This  Substation 


Considerations  of  safety  and  of  service  continuity  keep 
the  electric  utilities  always  with  some  program  of  replace¬ 
ment  construction  in  progress,  no  matter  how  had  busi¬ 
ness  may  be.  And  when  business  shows  signs  of  getting 
better  then  this  kind  of  construction  picks  up  rapidly. 
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and  receiving  end  voltages  correspond  to  the  voltage  ol 
the  transmission  cables;  that  is,  no  additional  transfor¬ 
mation  is  included  for  either  end  of  the  cables.  Where 
additional  transformation  is  required  a  complete  solution 
demands  that  the  fixed  charges  on  the  transformer  in¬ 
stallation  and  also  the  value  of  the  transformation  losses 
be  included. 

Two  sj^ecific  examples  have  been  taken ;  The  first  con¬ 
siders  the  total  annual  cost  for  both  single  and  double 


Figs.  16  and  17 — Total  annual  costs 
for  5  miles  of  transmission,  single  bus 
and  double  bus  at  station 


bus  construction  where  the  transmis¬ 
sion  distance  is  one  mile.  The  second 
e.xample  considers  the  total  annual 
cost  for  both  single  and  double  bus 
construction  where  the  transmission 
distance  is  5  miles. 

For  best  economies 

This  analysis  has  emphasized  two 
points:  First,  the  actual  econoiuv 
which  results  from  increasing  the 
transmission  voltage;  second,  the 
economy  resulting  from  increasing 
the  conductor  size  for  a  given  volt- 
W  50  60  70  ‘If?*-"-  In  the  ca.se  of  1 1  .OCX)  volts  this 

ismitted  5  Miles  would  warrant  the  adoption  of  larger 

cables  than  are  now  u.sed  by  inanv 
of  the  operating  companies.  Final  recommendations  in 
any  case  will  always  be  influenced  by  the  number  of  cir¬ 
cuits  which  are  deemed  neces.sary  from  an  operating 
.standpoint  and  also  by  the  amount  of  transformation 
which  will  be  required.  Results  also  indicate  that  further 
consideration  might  well  be  given  the  use  of  three-con¬ 
ductor,  oil-filled  cable  for  57, 100- volt  Y  as  an  economical 
combination  of  voltage  and  cable  for  this  type  of  under¬ 
ground  service. 


To  Interrupt  High  Voltage 

in  Three  Cycles 


Fig.  1 — A  single-pole  unit  of  138-kv.,  1,500,000- 
kva.  impulse  breaker  compared  to  a  standard 
bushing  used  in  conventional  138-kv.  breakers 


SOME  time  ago  a  l)rief  article  in  this  magazine  an¬ 
nounced  the  development  of  the  high-voltage  im¬ 
pulse  oil  circuit  breaker.  This  circuit  breaker  is 
characterized  by  an  appearance  entirely  different  from 
the  usual  breaker,  by  extreme  speed  of  operation,  by 
low  oil  content  and  many  other  novel  features.  More 
details  of  its  construction  and  test  results  are  now  avail¬ 
able. 

General  arrangement  of  the  circuit  breaker  compared 
in  size  with  a  conventional  circuit  breaker  bushing  of 
the  same  voltage  rating  is  shown  in  Fig.  1.  It  will  be 
noted  that  the  length  of  each  of  the  horizontal  porcelain 
shells  housing  the  interrupting  elements  is  approximately 
the  same  as  the  outdoor  end  of  the  bushing.  The  diameter 
is,  of  course,  somewhat  greater. 

The  interrupting  unit  of  a  138-kv.  breaker  in  section 
is  shown  in  Fig.  2.  The  main  operating  rod  (not  shown  ) 
is  attached  by  a  clevis  to  a  crank  on  the  main  operating 
shaft.  To  close,  this  shaft  is  rotated  counter-clock¬ 
wise  by  a  spring  previously  charged  by  a  motor  and 
gear  train.  The  shaft  carries  two  other  cranks.  2  and  3. 
Crank  3  is  linked  to  the  piston.  13,  and  raises  it  during 
the  closing  stroke,  sucking  oil  through  valve  12  into 
pressure  chamber  A.  Flapper  valve  11  prevents  oil 
troni  being  drawn  from  the  contact  regions  during  this 
oi)eration.  This  oil  returns  to  the  center  casting,  where 
any  carbon  or  contact  particles  have  an  opportunity  to 
settle  out. 

The  third  crank,  2,  is  linked  through  bell  crank  4  to 
two  horizontal  parallel  operating  rods  5,  which,  sliding 
on  rollers,  extend  along  the  interrupting  units  and  carry 


Service  Data  Indicate  Amazingly  Fast 
Speeds  for  a  New  Impulse  Breaker 
to  Be  Used  on  Boulder  Dam  Line 


By  D.  C.  PRINCE  and  E.  W.  BOEHNE 

.General  Electric  Company 

the  moving  contacts  6.  .\s  the  circuit  breaker  is  closed, 

these  move  inward  ( to  the  left,  in  the  half  of  the  as¬ 
sembly  shown)  and  engage  stationary  contacts  7  and  8. 
Current  from  the  end  cap  reaches  the  first  movable  con¬ 
tact  through  a  flexible  lead.  From  stationary  contact 
7  to  the  second  moving  contact  current  is  carried  by  a 
silver  coated  telescope  joint. ..  Stationary  contact  8  is 
connected  through  an  insulated  lead  to  the  current  trans¬ 
former  in  the  supporting  column. 

High  mechanical  speed  is  obtained  in  tripping  by  the 
use  of  a  powerful  spring  which  causes  shaft  1  to  rotate 
clockwise.  The  contacts  move  outward  and  the  piston. 
13,  moves  down.  The  oil  closes  valve  12.  lifts  valve  11 
and  passes  up  through  ports  9  and  10.  The  oil  traverses 
the  path  shown  by  the  dotted  line,  washing  the  arc  into 
these  passages,  and  at  current  zero  a  wall  of  solid  oil 
separates  the  ionized  gases  from  the  contact  surfaces  of 
each  pair  of  the  contacts.  The  entire  circuit  breaker 
has  four  pairs  of  contacts,  so  that  a  total  of  eight  oil 
walls  oppose  restriking  of  the  arc. 

The  assembly  of  contacts,  operating  rods,  etc.,  is 
mounted  in  a  herkolite  tube  which  supports  all  working 
parts  and  sustains  all  pressures  and  mechanical  stresses. 
These  herkolite  tubes  are  protected  by  porcelain  shells 
which  merely  carry  their  own  weight  and  hold  part  of 
the  96  gal.  of  oil  contained  in  the  unit.  The  inside  of 
the  herkolite  tube  is  divided  by  a  horizontal  diaphragm 
slightly  below  the  oil  level.  This  diaphragm  separates  the 


Circuit  breakers  have  been  one  of  the  greatest 
handicaps  to  electric  service  because  of  low  speed, 
high  cost  and  space  requirements.  Manufacturers 
have  done  well  in  improving  them  and  this  article 
shows  a  very  radical  departure  in  design  and  per¬ 
formance  of  the  high-voltage  impulse  type.  This 
breaker  marks  another  milestone  in  circuit  breaker 
development  and  brings  to  operating  engineers  a 
greatly  improved  tool  to  insure  better  system 
performance. 
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Representative  Tests  on  130-Kv.  Impulse  Breaker 

Kecovery  Time 

liate,  from  Trip 

Test  Volts  per  Current  Impulse  to  Arcing 

Voltage,  Micro-  in  Arc,  Interruption,  Time, 

Kv.  second  R.M.S.  Seconds  Seconds 

22  810  8,200  0.0416  0.0108 

44  1,660  6,800  0.0442  0.0075 

66  2,100  4,500  0.040  0.0109  on  one-half 

132  2,000  2,900  0.040  0.0117 

176  4,200  1,810  0.046  0.0134 

220  4,100  1,520  0.060*  0.0275 

264  4,800  930  0.0566*  0.0250 

4,300  1,240  0.0625*  0.0275 

*The  interrupting  time  at  220  kv.  and  264  kv.  exceeds  three 
cycles  because  of  the  delay  in  reaching  sufficient  oil  velocity  for 
the  overvoltage. 


Fig.  3 — Schematic  representation 
of  potential  across  first  phase 
to  clear  undergrounded  three- 
phase  fault 


S6.6% 


Fig,  2 — A  section  drawing  of  the  interrupting  unit  of  the  new  1 38-kv.  impulse  breaker 
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Fig.  4 — Schematic  repre¬ 
sentation  of  equivalent 
capacitances  of  elements  of 
impulse  breaker 

Values  in  micro-microfarads. 


0.8f)6  of  line-to-line  voltage.  This  is  shown  in  Fig.  3. 
The  two  phases  not  yet  clear  short  circuit  lines  1  and  2, 
giving  a  resultant  potential  illustrated  by  point  A.  The 
clearing  phase  receives  the  vector  voltage  from  A  to  3, 
which  is  0.866  of  the  line  voltage.  One-sixth  of  this 
voltage  is  available  to  charge  the  electrostatic  capacity 
from  the  central  housing  to  ground.  The  measured 
capacitances  in  this  circuit  breaker  are  shown  in  Fig.  4. 
With  the  potentials  encountered  by  the  first  phase  to 
clear  on  a  three-phase  ungrounded  fault  the  potentials 
across  the  four  contacts  measured  from  the  line  are  36, 
24,  16  and  24  jier  cent. 

No  ground  parts  near  live  conductor 

In  the  conventional  oil  circuit  breaker  all  of  the  work¬ 
ing  jiarts  are  surrounded  by  metal  at  ground  potential, 
from  which  the  live  jiarts  must  be  insulated  for  full 
voltage.  In  the  impulse  breaker  there  are  no  grounded 
parts  near  the  live  conductors.  When  the  contacts  are 
closed  the  entire  interrupting  unit  is  at  line  potential 
insulated  from  ground  by  the  insulating  current  trans¬ 
former  column.  When  the  contacts  are  ojien  potentials 
are  distributed  over  the  entire  structure  according  to  th? 
electrostatic  capacities. 


oil  distributing  manifold  from  the  air  space  into  which 
oil  and  gases  discharge  during  interruption. 

The  reason  for  multiple  contacts  in  an  imiduse  breaker 
is  one  of  energy  economics.  The  pressure  to  produce  an 
oil  jet  of  a  given  velocity  for  a  given  time  is  proportional 
to  the  square  of  velocity  and  the  energy  to  maintain  this 
velocity  for  a  given  time  to  the  third  power.  The 
dielectric  strength  is  pro|xirtional  to  the  first  power, 
fherefore,  minimum  energy  indicates  the  maximum 
numlier  of  breaks  consistent  with  potential  distribution 
and  mechanical  complication. 

The  multi-break  construction  fits  in  admirably  in  tliis 
design.  In  a  tank  ty|)e  of  breaker  the  contacts  are  sur¬ 
rounded  by  a  grounded  iron  cylinder  of  high  electro¬ 
static  cajiacity.  This  concentrates  most  of  the  voltage 
on  the  breaks  nearest  to  the  bushings,  and  very  little 
dielectric  strength  is  added  by  additional  breaks.  With 
the  contacts  arranged  in  line,  the  end  shields  and  central 
housing  jirovide  a  fairly  uniform  distribution  of  po¬ 
tential  between  the  two  breaks  in  each  arm.  The  capac¬ 
ity  of  the  central  housing  to  ground  produces  some  un¬ 
balance  between  the  two  arms.  The  fault  which  imposes 
the  severest  voltage  is  three  phase  ungrounded.  For 
such  a  fault  the  first  phase  to  clear  will  have  across  it 
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To  verify  the  interrupting  rating  on  this  circuit 
breaker  three  sets  of  laboratory  tests  were  made.  The 
lirst  ."Ct  was  made  at  rated  line  voltage,  but  applied 
across  the  circuit  breaker  with  one  end  grounded.  This 
ijives  15  per  cent  overvoltage  and  much  less  favorable 
kication  of  ground  than  that  encountered  in  the  worst 
jield  fault  on  a  grounded  neutral  system.  These  tests 
establish  the  required  oil  velocity  for  maximum  voltage 
at  maximum  recovery  rate  (2,000  volts  per  microsecond) 
ith  most  unfavorable  location  of  ground.  The  next 
scries  is  made  at  maximum  current  and  22  kv.  Oil  ve- 
kicity  and  arcing  time  have  not  been  changed  by  the 
presence  of  the  high  current  arc  from  those  observed  at 
full  voltage.  Since  previous  tests*  have  shown  that 
the  extinction  of  the  arc  is  a  function  of  oil  velocity 
rather  than  current,  and  this  test  has  demonstrated  that 
the  current  did  not  change  the  oil  velocity,  it  follows  that 
ample  power  is  present  in  oil  velocity  to  clear  a  fault, 
combining  high  current  and  high  voltage.  It  also  follows 
that  the  same  mechanical  stresses  are  reproduced  and 
sustained  by  the  breaker  without  damage. 

The  third  series  of  tests  is  made  with  voltage  (66  kv.) 
and  current  on  only  one-half  the  breaker  and  with  the 

"Oil  Blast  Breaker  Theory  Proi’ed  Experimentally,”  Prince 
mid  Poitras,  Electrical  World,  February  28,  1931.  ‘‘Engineering 
Features  of  Oil-Blast  Action,”  D.  C.  Prince,  G.  E.  Ret’iexi',  Au- 
ijiist,  1^33. 

Fig.  5 — Oscillograms  of  new  impulse  breaker  performance 
under  tests 

Oscillograms  (a),  (b)  and  (c)  were  taken  together.  They  were 
un  an  FO  20  oil  circuit  breaker  of  138,000-volt  rating.  ATI  14 — 
100,000 — -514  (building  258),  serie.s-delta  connection.  External 
reactance  per  line,  0  ohms. 

(a)  Curve  A — Arc  voltage,  1  mm.  =:  3,000  volt.s. 

Ciii've  B — t'urrent  through  breaker,  1  mm.  =  202  amp. 

t'urve  C — Woodrod  travel  between  impulses  =  J  in. 

Curve  D — Opening  trip  coil  current. 

(1))  Curve  A — Contact  travel  between  impulses  =  i  in. 

Curve  B — C'urrent  through  breaker. 

Curve  C — LTessure  in  end  of  tube  below  oil. 

(c)  Curve  A — Piston  travel  between  impulses  =  1/15  in. 

Curve  B — Current  through  breaker. 

Curve  C — Pressure  in  compartment  “A.” 

Curve  D — (/losing  trip  coil  current. 


central  housing  grounded.  This  jxTmits  measurements 
of  pressure,  piston  and  contact  movement  not  jiossible 
with  the  central  housing  at  66  kv.  from  ground. 

Oscillograms  of  all  the  observed  factors  are  shown  in 
Fig.  5.  The  methods  of  evaluating  these  oscillograph 
records  have  been  described  in  other  articles  and  will  not 
be  repeated  here. 

To  simplify  understanding,  these  oscillograms  have 
lx*en  measured  and  the  results  embodied  in  the  composite 
chart  ( E'ig.  6 )  of  an  OCO  operation.  This  chart  shows 
the  position  and  speed  of  piston  and  contacts  at  various 
times  during  the  test.  The  trip  latch  releases  at  about 
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Fig.  6 — Composite  chart  showing  breaker  performance 
on  an  OCO  test 


Fig.  7 — Model  of  287-kv.  breaker  for  Boulder  line 

Actual  size  of  each  pole  on  its  frame  will  he  about  20  ft. 
Ions,  20  ft.  hish  and  10  ft.  wide.  In  multi-pole  breakers 
the  poles  will  he  spaced  about  20  ft.  between  centers. 


0.2  cycle.  The  piston  starts  at  0.9  cycle.  Contacts 
separate  at  1.9  cycle.  This  time  is  somewhat  less  on  a 
CO  operation.  At  2.8  cycles  a  current  zero  arrives,  at 
which  time  the  contacts  are  separated  1.3  in.  .\t  this 
instant  the  oil  has  pressures  of  98  and  112  Ih.  jier 
scjuare  inch  at  points  A  and  B  (Fig.  2),  corresponding 
to  an  average  oil  velocity  of  130  ft.  per  second.  Most 
of  the  time  in  operation  is  consumed  in  accelerating  the 
mechanical  parts.  The  actual  arcing  time  is  0.9  cycle 
in  this  test.  From  the  oil  jet  equation*  this  oil  velocity 
should  clear  with  a  recovery  rate  of  3,430  volts  per 
microsecond  with  the  two  .breaks,  whereas  the  actual 
recovery  rate  for  this  test  and  connection  was  2,100. 
The  successful  interruption  was,  therefore,  to  be  ex- 
jiected,  even  though  the  contact  separation  was  only  3.8 
in.  for  the  two  breaks  in  series.  There  is  some  differ¬ 
ence  between  the  values  of  pressure  at  the  piston  and 
at  the  end  of  the  pressure  manifold.  This  is  due  to 
momentum  of  the  oil  column  and  deflection  of  parts. 
Due  to  the  same  causes,  there  are  also  discrepancies  be¬ 
tween  observed  piston  velocity  and  oil  velocities  which 
are  calculated  from  pressure.  By  any  measure  the  oil 
velocity  is  adequate  and  the  circuit  interruption  prompt 
and  |X)sitive.  To  test  the  ultimate  capacity  of  the  circuit 
breaker  tests  were  successfully  made  with  the  test  trans¬ 
formers  connected  in  series  to  give  264  kv.  at  4,800  volts 
])er  micro-second. 

To  be  used  on  Boulder  Dam  line 

The  performance  of  this  high-voltage  impulse  circuit 
breaker  has  fully  justified  the  hopes  of  its  designers 
by  proving  that  arcs  can  he  interrupted  by  calculation 
with  the  same  assurance  that  goes  w'ith  the  design  of  a 
bridge  or  steam  turbine. 

Elements  making  up  the  new  type  circuit  breaker  are 
much  more  flexible  than  the  old.  The  current  trans¬ 
former  in  the  pedestal  of  the  unit  shown  in  Fig.  1  may 
he  made  to  have  sufficient  accuracy  not  only  for  relays 
but  also  for  meters  and  instruments  even  at  low  currents. 

An  order  has  recently  been  placed  by  the  Bureau  of 
Water  and  Power  of  the  city  of  Los  Angeles  for  eight 

*See  uotf  on  f>rcz>ioiis  page. 


287-kv.,  three-cycle,  tri])le-pole  circuit  breakers  for  tlie 
transmission  line  from  Boulder  Dam.  Fig.  7  shows  a 
model  of  the  complete  arrangement.  These  circuit 
breakers  have  been  designed  following  the  i)rinci])les 
verified  by  the  foregoing  tests.  They  will  have  a  total 
of  eight  breaks  in  series,  instead  of  the  four  in  the  138- 
kv.  breaker,  supplied  from  two  pistons  driven  by  a  com¬ 
mon  operating  mechanism.  The  relaying  requirements 
call  for  a  current  transformer  on  each  side  of  the  circuit 
breaker.  On  this  account  two  current  transformers  sup¬ 
port  the  ends  of  the  interrupting  units  and  the  central 
column  contains  the  operating  mechanism  only.  To  ac¬ 
commodate  differential  expansion  between  the  different 
supports  and  interrupting  elements  the  structure  is  built 
like  a  two-span  bridge  with  an  articulated  joint  in  the 
center  and  rollers  at  the  ends.  Tests  have  also  been  made 
to  ascertain  the  possible  effect  of  earthquakes  on  the  struc¬ 
ture,  and  the  design  has  been  shown  to  be  practically 
immune  to  earthquake  damage,  in  addition  to  its  other 
features. 


140,000  Kw.  Pumped  Storage 

Stated  to  be  the  world’s  largest  station  operating  on 
pumped  storage,  the  Heidecke  plant  of  the  Rhine-West- 
])halia  hdectric  Power  Corjioration  in  Germany  has  an 
installed  capacity  of  140,000  kw.  During  the  hours  of 
limited  demand  water  is  pumped  into  an  u])per  pool 
having  a  capacity  of  395,0()0,0()0  gallons,  according  to  a 
descriptive  booklet  issued  by  the  company.  During  load 
peaks  this  supply,  at  a  head  of  525  ft.,  is  drawn  upon. 
The  storage  is  sufficient  to  generate  500,000  kw.-hr. 
By  this  means  the  steam  plants  are  enabled  to  operate  at 
more  or  less  uniform  load  and  therefore  approximately 
at  maximum  efficiency,  the  need  of  peak  steam  cajiacity 
is  eliminated  and  a  large  amount  of  power  is  instantly 
available  in  emergencies.  Despite  a  loss  of  40  per  cent  in 
energy  the  cost  per  kilowatt-hour  is  said  to  be  no  higher 
than  at  a  corresponding  steam  plant. 
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Electric  Insect  Traps 
Compete  with  Orchard  Spraying 


Results  ot  an  Experiment  Show  Greatest  Benefits 
for  Combination  of  Traps  and  Spraying 


LTSE  of  electricity  in  the  control  of  insect  pests  is 
I  comparatively  young,  and  yet  is  still  in  the  experi- 
^  mental  stage.  Perhaps  the  largest  installation  of 
li^ht  traps  for  insect  control  is  installed  at  Collamer 
Brothers’  orchards,  Hilton,  N.  Y.  The  electrical  equip¬ 
ment  was  installed  under  the  supervision  of  the  writer 
and  all  insect  and  fruit  counts  made  under  the  direction 
of  Dr.  P.  J.  Parrott,  New  York  State  Experimental  Sta¬ 
tion,  Geneva,  N.  Y. 

Summing  up  the  data  gathered  through  1932  it  ap¬ 
pears  that  light  traps  alone  are  as  effective  as  a  control 
measure  for  codling  moth  as  spray  alone,  and  that  a 
combination  of  lights  and  spray  resulted  in  a  control 
about  three  times  as  effective  as  either  method  alone. 
Broadly  generalizing,  the  data  assembled  indicate  that 
the  use  of  light  traps  in  an  orchard  materially  reduces 
the  amount  of  injury  to  the  fruit  from  codling  moth, 
l)ud  moth  and  fruit  tree  leaf  roller  and  that  each  year 
the  insect  infestation  is  diminished  from  the  degree  of 
infestation  of  the  previous  year. 

In  1930,  according  to  the  last  census,  there  were  in 
New  York  State  alone  8,284,507  apple  trees  of  bearing 
age.  If  all  of  these  trees  were  equipped  with  light  traps 
it  is  estimated  that  the  connected  load  would  be  621,338 
kw.,  that  they  would  consume  approximately  445,363,378 
kw.-hr.  of  electricity  and  bring  a  yearly  revenue  of 
$8,907,267  to  the  utilities.  This  means  a  bit  more  than 


Here  is  an  interesting  exploration  into  a  new  field 
for  energy  use  in  rural  sections.  Successful  protec¬ 
tion  for  orchard  fruits  is  obtained  from  50  kw.-hr. 
per  tree  at  no  more  cost  than  spraying.  Tests  by 
the  New  York  State  Experimental  Station  show 
effective  control  and  practical  economies. 


50  kw.-hr.  per  season  per  tree  and  an  energy  cost  of 
about  $1  per  year  per  tree. 

This  load  is  very  desirable  as  the  light  traps  are  used 
only  at  night  and  during  the  summer  months.  The  lights 
are  controlled  by  a  Westinghouse  photo-electric  cell 
which  turns  the  lights  on  at  dusk  and  off  at  dawn.  A 
Minneapolis-Honeywell  thermostat  is  connected  in  series 
with  the  electric  eye  and  turns  the  lights  off  when  the 
outside  temperature  drops  below  60  deg.  F.,  as  it  has 
been  fi)und  that  insects  do  not  fly  on  cool  nights. 


By  L.  S.  CABLE  ^ 


Engineer 

Industrial  Department, 
Rochester  Gas  & 
Elearic  Corporation 


The  main  switch,  meter  and  photo-cell  are  located  on 
a  pole  near  the  orchard.  Distribution  wires  are  on  poles 
along  the  road  and  along  a  lane  running  into  the  orchard. 
At  the  tops  of  these  poles  are  fused  circuit  panels  so 
that  each  circuit  into  the  trees  can  be  fused  separately. 
The  method  of  running  wires  into  the  trees  was  to 
screw  insulators  (Hubbard  No.  190)  into  the  lower  side 
of  the  upper  branches  of  the  trees  and  then  run  No.  10 
or  No.  12  duplex  wire  through  them.  Of  course,  the 
wires  were  fastened  and  enough  sag  left  to  allow  for 
whipping  in  the  wind.  The  drops  for  the  traps  were 
then  fastened  into  the  circuit  wires  by  regular  wire  con¬ 
nectors  and  taped.  During  the  period  of  about  five 
years  there  have  been  only  two  slight  interruptions,  one 
due  to  loose  connection,  the  other  to  a  broken  wire. 
Each  season  the  traps  are  taken  down  and  stored  in  a 
barn,  but  the  wires,  of  course,  are  left  up. 

Three  sections  under  experiment 

Approximately  14  acres  are  wired  and  equipped  with 
lights  in  the  following  methods :  There  are  three  4-acre 
sections  reported  on  here  and  they  are  designated  as 
follows — Alpha,  Beta  and  Gamma.  The  Alpha  section 
has  been  lighted  four  years  with  water  pan  traps  using 
a  75-watt  clear  glass  “Mazda”  lamp  with  one  trap  in 
each  tree.  The  Beta  section  has  been  lighted  with  one 
water  pan  trap  to  every  four  trees ;  that  is,  every  other 
tree  in  every  other  row.  The  Gamma  section  has  been 
lighted  this  season  only  (1932),  using  the  E'olmer  "Elec- 
tracide”  traps,  one  to  each  tree,  with  a  75-watt  clear 
glass  lamp.  With  the  water  pan  traps  it  was  necessary  to 
hang  them  on  the  lower  branches  of  the  trees  and  have 
the  light  reflected  up,  while  with  the  Electracide  traps  it 
was  advisable  to  hang  them  in  the  upper  branches  and 
have  the  light  reflected  down. 

As  was  stated  earlier,  the  photo-cell  turns  the  lights 
on  at  dusk  and,  fortunately,  this  is  when  the  greatest 
insect  activity  takes  place,  therefore  the  human  element 
to  control  this  turning  on  period  is  not  quite  satisfac¬ 
tory.  The  main  switch  is  turned  on  in  the  spring  when 
insect  flight  starts  and  not  turned  off  again  until  after 
the  flight  has  ceased. 
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Temperature  and 
daylight  control 
provided 

Insect  fliphts  are 
mostly  at  niftht, 
but  stop,  piacti- 
cally,  below  (lO  dep:. 
F.  rhoto-cell  turns 
lights  on  at  dusk 
and  off  at  dawn. 
Thermostat  keeps 
them  off  when  tem¬ 
perature  is  low. 


Inseckiller  trap 
hung  high 
in  apple  tree 

Moth  fliphts  are 
t  h  r  o  u  p  h  upper 
bram^es.  Each 
unit  served  by 
slack  No.  10  or  No. 
12  duplex  wire. 
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It  IS  rather  difficult  to  compare  the  cost  of  light  traps 
with  spray  methods,  as  each  orchard  is  a  separate  prob¬ 
lem.  hut,  generally  sjieaking,  and  by  considering  the  data 
tliiis  far  obtained,  it  appears  that  light  trajis  are  just  as 
economical  as  spray. 

The  figures  and  remarks  to  be  given  constitute  a  brief* 
summary  of  the  data  obtained  during  the  season  of  1932 
relative  to  the  light  trap  exjieriments  in  the  Collamer 
orchards.  The  data  given  indicate  very  well  the  results 
of  the  season’s  work. 

h'very  day  during  June,  July  and  jiart  of  August  the 
traps  were  examined  and  the  catches  of  the  previous 
night  counted  and  recorded.  These  counts,  for  the 
codling  moth,  hud  moth  and  fruit  tree  leaf  roller,  as 
cominited  on  August  5,  are  as  follows  (the  figures  re])- 
resent  the  total  number  of  each  s^iecies  cajitured  from 
June  1  through  August  4,  1932)  : 


Total  of  All  Sections 

Codliiip  moth  S,7S2 

IJucl  moth  4  2,;}21 

Fruit  tree  leaf  roller  72,928 


Electrocuted  insects  trapped  in  tray 
and  counted 


Attracted  by  the  75-watt  bulb  the  moths 
and  other  insect.s  are  killed  by  the  eiier- 
pized  screen  of  this  Electracide  (Inseckiller) 
trap.  One  nipht’s  kill  in  the  tray. 


Experimental  installation 
systematically  laid  out 

('heck  sections  strategically  related  to 
lighted  areas.  Alternate  trees  lighted  in 
Heta  section  ;  all  trees  lighted  in  two  other 
test  .sections. 


rile  majority  of  the  codling  moths  and  several  thou- 


sanfis  of  the  hud  moths  and  leaf  rollers  have  been  saved 
for  examinations  to  determine  sex  and  et^j^  content  of 
the  females.  Such  examinations  made  in  previous  years 
indicated  that  the  .sexes  were  ahont  equally  rejwesented 
in  the  catches,  at  least  in  the  case  of  the  codling  moth, 
and  that  a  very  large  percentage  of  the  females  captured 
had  not  oviposited. 

In  1932  an  additional  method  of  checking  the  results 
of  the  use  of  light  traps  was  employed.  The  codling 
moth  larva*  ordinarily  spend  the  wititer  under  loose  hark 
on  the  trunks  and  main  limhs  of  the  trees.  If  the  hark 
is  scraped  and  cloth  or  s])ecially  ])repared  pajier  hands 
are  ]ilaced  around  the  trunks  of  the  trees  many  of  the 
caterpillars  will  spin  their  cocoons  under  these  hands. 
During  the  winter  these  hands  may  he  removed  and  the 
cater])illars  counted.  Hence,  in  the  .section  in  which 
■‘Inseckillers’’  were  used,  every  lighted  tree  and  every 
check  tree  was  handed.  In  Xovemher  these  hamls  were 
removed  and  the  caterpillars  counted.  The  results  of 
these  counts  averaged  as  follows : 


Average  Number  Codling  Larvii*  per  Tree  (i.e.  per  Band) 

20-001106  Apples 
2 

1 1.'> 


Treatment  of  Trees 
L'n.sprayed,  unlighted 
t’nlighted,  sprayed 


Tiisprayed,  lighted 
Lighted,  sprayed 


.sr> 

la 


Since  the  final  test  as  to  whether  light  trajis  are  effec¬ 
tive  in  reducing  the  injury  from  the  insect  pest  popu¬ 
lation  in  the  orchard  is  in  the  quality  of  the  fruit  in  the 
lighted  area  as  compared  to  the  quality  of  the  fruit  in 
the  “check,”  or  unlighted  area,  much  time  and  effort 
have  been  devoted  to  determining  the  amount  of  fruit 
injury  from  the  tree  pests  in  question  in  the  different 
plots.  One  method  of  fruit  examination  employed  in 
the  work  at  Hilton  is  to  examine  400  apjiles  from  each 
tree,  after  first  picking  up  and  e.xaniining  the  drops. 
Of  the  400  apples  from  the  tree,  200  are  counted  in  the 
crown  of  the  tree  and  200  on  the  periphery.  Each  ajqde 
is  examined  carefully  and  the  numhers  and  kinds  of 
stings  or  other  injuries  recorded.  To  date,  for  the  trees 
examined,  there  has  been  time  to  conijiile  only  the  data 
on  the  number  of  “deep”  codling  moth  injuries,  or 
“wormholes.”  The  field  data  indicate  also  the  number 
of  "stings”  and  the  number  of  fruit  tree  leaf  roller  and 
hud  moth  injuries. 

.A  second,  and  in  many  respects  more  important, 
method  of  checking  the  relative  amounts  of  injured  fruit 
in  the  different  sections  is  by  means  of  the  so-called 


"tree-run”  or  “total  crop”  counts.  This  system  means 
the  e.xamination  of  all  the  apjdes  on  as  many  trees  as 
possible  as  soon  as  they  have  been  picked  at  harvest 
time,  and  of  all  the  apjdes  that  have  fallen  off  the  trees 
during  the  .season.  Using  this  method  24  trees  were 
examined.  The  data  obtained  in  this  way  for  the  trees 
counted  in  the  “In.seckiller”  .section  are  as  follows; 


Summary  of  Fruit  Examination,  Tree-Run 


2o-(»unc-e  Apples,  1 


Treatment  of  Tree 
I’lisprayed,  iinlighted 
I'nsprayed,  lighted 
I'nlighted,  sprayed 
Lighted,  sprayed 


V\v  Section 

Average  No.  Codling 
Moth-I)ainage<i 
Apples  tx'r  100  Apples 
02.70 
lO.H.V 

.•>o..-,o 


These  figures  may  be  summarized  by  stating  that  of 
the  total  yield  of  fruit  on  the  trees  counted,  the  uuVujhted 
sprayed  trees  yielded  about  three  times  as  many  wormy 
apples  as  the  Vuihtcd  sprayed  trees,  and  that  there  were 
nearly  three  times  as  many  wormy  ajiples  on  the 
iiiilifihted  sprayed  trees  as  on  the  lighted  unsprayed 
trees.  In  other  words,  taking  the  actual  figures,  the 


Simple  type  of  water  trap  found  comparatively  ineffective 

Many  insects  e.scape  from  the  water.  It  was  found  neces¬ 
sary  to  suspend  the.se  traps  from  the  lower  branches  and 
let  the  water  refleid  the  light  upward  to  attract  the  high¬ 
flying  insects. 


Light  traps  reverse  propor¬ 
tions  of  injured  and  clean 
apples  on  sprayed  trees 


These  “Pound  Sweets"  were 
priivMi  in  block  adjoining  a 
liKli:-irap  section  and  the  trees 
rec.  ived  full  complement  of 
spraying. 

no  Tliese  “I’ound  Sweets”  were 
sprayed  trees  aiso  light- 
U’iqipfd  for  the  past  four  years. 


P 

i 
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cro])  of  fruit  on  the  li^^hted  trees,  whether  sprayed  or 
unsj)rayed,  was  about  vSO  per  cent  better  than  the  crop 
on  tlie  trees  that  were  sprayed  alone  and  40  per  cent 
better  than  the  tree  which  received  no  treatment  what¬ 
ever,  as  rejjards  codlin"  moth  injury. 

I'Lxperiments  of  one  summer’s  duration  indicate  that 
the  use  of  li"ht  traps  alone  is  as  efFt*ctive  as  the  use  of 
spray  alone  in  reducing  codling  moth  injury.  The  data 
on  which  this  last  statement  is  based  are  undoubtedly 
dejiendent  upon  many  conditions  that  as  yet  have  l)een 
im])erfectly  analyzed.  Nevertheless,  the  statement,  sup- 
]>orted  by  the  carefully  obtained  evidence  at  band,  is 
>ur])rising,  and  points  to  the  absolute  necessity  of  careful 
verification  in  future  exi)eriments  before  more  3])ecific 
c(»nclusions  can  be  drawn. 

Fhe  necessity  for  finding  some  new  method  of  insect 
control  is  very  obvious,  because  with  the  present  known 
methods  of  spraying  the  damage  done  by  insects  is  in¬ 
creasing  each  year. 

it  is  ho|)ed  that  when  the  data  already  taken  are  tabu¬ 
lated  fully  many  new  and  interesting  figures  will  l>e 
brought  to  light,  biarly  fruit  counts  indicated  that  light 
traps  are  still  holding  their  own  as  far  as  insect  control 
is  concerned,  even  though  the  193d  season  for  the  lireed- 
ing  of  insects  was  jiroliably  one  of  the  worst  known  in 
western  New  ’S'ork. 


POWER  COMPAN 


Garage  Built  by  Utility 
Out  of  Displaced  Line  Supports 

By  M.  B.  SARGEANT 

Construaion  Engineer  Orlando  (Fla.)  Utilities  Commission 

What  can  be  done  with  old  steel  transmission  towers 
and  poles  when  overhead  circuits  are  replaced  by  under¬ 
ground  ?  One  answer  is  to  use  them  elsewhere,  but  in 
Orlando,  Fla.,  where  a  recent  transformation  of  this 
kind  involved  removing  some  35-ft.  expanded-steel 


Abuffim. 
ends  of 
poles 


Abuffim 
ends  of 
poles 


■35'steel  pole 


Flaf  sfrap 
iron.. 


Modern  33,000-Volt  Construction 


roofing 


Corrugaff^  _ 
pipe^ 


Corrugated 

roofing 


.'\s  a  conse(|uence  of  lessons  learned  over  several  years, 
and  in  jiarticular  during  a  severe  sleetstorm  in  1932,  the 
1‘otomac  Fdison  Com])any  has  adopted  several  new  prac¬ 
tices  in  wood-pole-line  construction.  On  33,000-volt 
lines  steel  pins,  wood  crossarms  and  wood  braces  are 
used  without  ground  wires.  Guys  are  separated  from 
conductors  as  far  as  practicable  and  wood  guy  inserts 
are  used  where  space  is  limited.  Butt-treated  cedar 
poles  and  arresters  are  used,  and  recently  some  experi¬ 
mental  installations  have  been  made  of  G.E.  protective 
gaps.  The  new  lines  have  given  splendid  performance 
in  service. 


3’x3' L-  iron 


'35’poles 


Corrugerfed 
roofing  used 
on  back  and 
side - >- 


■J-H  columns 


Paving  brick 


Cross-Section 

How  old  steel  poles  were  used  for  utility  garage 


webbed-pole  towers,  there  was  no  immediate  prospect 
for  them  as  line  supports.  However  a  28-car  garage 
with  a  mechanic’s  shop  was  needed  at  the  power  house 
and  service  headciuarters,  so  the  Orlando  Utilities  Com¬ 
mission  utilized  thirteen  of  the  webbed  poles  as  well  as 
other  old  tower  steel  for  the  structural  framework. 

The  garage  measures  157  ft.  long  by  28  ft.  deep.  For 
the  columns  it  was  considered  wasteful  to  use  the  ]ioles, 
so  31  5-in.  steel  H-sections  from  old  towers  were  fas¬ 
tened  to  holts  imbedded  in  concrete  footings  on  14  to 
17.5-ft.  centers,  having  a  bearing  surface  of  256  .‘^(pin. 
and  a  depth  of  12  in.  For  roof  beams  the  abandoned 
steel  poles  were  laid  on  the  tops  of  the  columns,  length¬ 
wise  of  the  garage,  with  their  webs  in  vertical  planes. 
Their  natural  taper  was  offset  by  butting  the  larger  end 
of  each  pole  with  that  of  another  ( likewise  with  the 
small  ends)  and  keeping  their  upper  surface  level.  This 


How  Potomac  Edison  Company  builds 
its  33-kv.  lines 
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Paving  brick 

. 

engineering  practice 


was  permitted  by  making  the  height  of  adjacent  columns 
slightly  different.  Connecting  the  upper  edges  of  the 
roof  beams,  at  intervals  of  5  ft.  8  in.,  are  3-in.  angle 
irons  that  serve  to  support  longitudinally  laid  |-in.  pipe, 
40  in.  center  to  center.  To  these  is  fastened  with  purlin 
nails  the  corrugated-iron  roofing.  The  siding,  also  cor- 
nigated  iron,  is  similarly  fastened  to  the  columns  and 
horizontal  angle  irons,  spaced  5  ft.  apart  beginning  just 
above  the  floor  level.  No  doors  were  used  on  the  garage 
section  of  the  structure,  as  it  is  within  fenced  company 
|)roi)ert\  and  the  weather  is  too  mild  to  warrant  more 
than  a  sun  and  rain  shed  for  the  cars  and  trucks.  How¬ 
ever.  the  open  front  is  shielded  from  driving  rains  by  a 
canopy  constructed  of  angle  and  strap  iron,  pipe,  corru¬ 
gated  iron  and  angle-iron  bracing. 

Aside  from  the  bolted  footings  and  purlin  nails,  all 
nictal-to-metal  joints  were  made  with  electric  welding. 
About  3,400  man-hours  were  expended  in  constructing 
this  gtirage.  including  clearing  and  grading  the  site. 
])0uring  concrete  footings,  cutting  columns  and  pipes  to 
proper  lengths  with  acetylene  torch,  electric  welding  and 
painting  steel  with  nitrose  and  aluminum,  and  applying 
the  roofing  and  siding.  Twelve  of  the  webbed  jioles 
were  used  in  their  original  length,  the  other  being  cut  to 
size. 

Use  of  such  strong  roof  beams  might  ordinarily  be 
too  exjiensive  for  buildings  of  this  character,  but  in  this 
case  it  atforded  a  useful  outlet  for  steel-pole  towers  that 
had  outlived  their  purpose  and  would  otherwise  have 
been  •junk.  In  fact,  the  buyers  of  old  metals  would 
not  take  <lown  the  (dd  towers  for  the  metal  that  was  in 
them. 


Dummy  System  Facilitates 
Study  of  Breaker  Service 

lo  make  it  easier  to  visualize  conditions  on  the  Con¬ 
necticut  X'alley  I’ower  Exchange  and  immediately  related 
transmission  lines,  reports  of  circuit  breaker  operation 
are  recorded  on  log  sheets  by  the  engineering  department 
of  the  Hartford  Electric  Light  Company.  Also  a  bake- 
lite  jianel  equipped  with  6-volt  lamps  and  brass  strips 
has  been  developed  for  simulating  line  and  load  center 
lelations.  The  panel  is  28  in.  long  x  7  in.  wide  x  W  ill- 
thick.  Major  66-kv.  connections  are  shown  between 
Aga  warn.  Mass.,  and  Pleasant  Valley,  N.  Y.,  by  brass 
bars  J  n.  square  and  wired  behind  the  ])anel  so  that 


whenever  a  load  center  is 
alive  the  corresponding  min¬ 
iature  lamp  is  lighted.  Fifty 
_  circuit  breakers  and  discon¬ 
necting  switches  are  repro¬ 
duced  by  tapered  pins  fitting 
into  holes  separating  the  bar  sections  corresponding  to 
particular  line  sections  in  the  field. 

In  case  a  log  sheet  report  records  that  one  or  more 
breakers  or  disconnecting  switches  were  open  for  a 
period  on  the  previous  day.  the  corresponding  switches 
are  opened  manually  on  the  system  model  panel  as  a 
memorandum  of  conditions.  If  enough  breakers  were 
open  in  actual  practice  to  cut  off  the  supply  of  energy 
to  any  load  center  the  lamp  corresponding  to  this  load 
center  fails  to  light  when  the  dummy  bus  or  line  circuit 
is  broken  at  the  corresponding  plug  holes.  The  arrange¬ 
ment  is  convenient  in  making  it  unnecessary  to  draw  cir¬ 
cuit  conditions  with  a  pencil  on  a  memorandum  sheet  in 
analvzing  disturbances. 


Line-to-Ground  Distances 
Standardized  by  West  Penn 


B  — T 
A 


A  AH  wires  of  less  than  300  volts  to  ground. 

B  Supply  lines  300  volts  to  15,000  volts  to  ground. 


%  w//m////m7r. 

Crossing  rooicis  Along  road 

In  rural  districts  in  rural  districts 
Case  n  Case  m  I 


'W/////M 

Sidewalks  and 
ways  accessible  to 
pedestrians  only 
Case  17 


Nature  of  crossing 

Clearances  in  feet  for  spans  as  indicated  I 

150 

200 

250 

300 

Cose  I 

A 

B 

27 

28 

28 

29 

28 

29 

29 

30 

Case  E 

A 

B 

18 

20 

19 

21 

19 

21 

20 

22 

Case  in 

A 

B 

15 

18 

16 

19 

16 

19 

17 

20 

Case  17 

A 

B 

12 

15 

13 

16 

13 

*6 

14 

17 

To  determine  the  spacing  to  be  maintained  between 
lines  and  ground  under  various  conditions  it  is  generally 
necessary  to  refer  to  company  rules  and  regulation  books. 
As  an  aid  to  the  line  foreman  West  Penn  Power  Com¬ 
pany  uses  the  accompanying  table  and  chart,  which  gives 
the  necessary  information  for  practically  all  cases  ordi- 
narilv  encountered  in  distribution  work. 


Miniature  lamps  indicate  status  of  energy  supply  to  load  centers 
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Twin-Motor  Drive  Aids 


By  L.  M.  GUMM 

V('estin>;h()use  Klectric  &  Manufaituring  Company 


Better  Load  Balance  Control  Developed 
Parallel  Drives  Without  Loss 


AS  FIvI^OL’MXTLV  happens  in  a  new  application, 
a  nninher  of  features  which  were  originally  j^iven 
-A.  little  consideration  when  twin  motor  drives  were 
installed  hy  a  lar^e  niid-W'estern  steel  company  have 
since  shown  definite  operating;  advantajjes.  One  of  these 
features  brought  out  hy  a  modification  of  the  control 
scheme,  and  added  since  the  original  installation,  per¬ 
mits  governing  the  tendency  of  the  piece  to  curve  up  or 
down  while  being  rolled,  as  well  as  making  possible  the 
use  of  rolls  of  ditTerent  diameters. 

'fhe  mills  in  consideration  consist  of  a  54-in.  blooming 
mill,  designed  to  roll  beam  blanks  as  the  initial  opera¬ 
tion  to  producing  wide  llange  beams,  and  a  44-in.  slab¬ 
bing  mill,  used  either  as  an  adjunct  to  a  96-in.  continu¬ 
ous  plate  mill  or  to  produce  fini.shed  slabs  for  other 
miscellaneous  uses. 


Both  of  these  mills  reipiired  an  unusual  auKiunt  of 
l)ower,  and  largely  because  of  this  fact  initial  considera¬ 
tion  was  given  to  a  method  of  drive  differing  from  the 
conventional.  In  the  ordinary  form  of  drive  a  reversiiisr 
motor  is  connected  to  the  mill  through  pinions  which  are 
themselves  connected  hy  siiindles  to  the  upiier  and  lower 
roils.  In  the  twin  motor  drives  adopted  for  these  two 
mills  individual  5.0(X)-hp.  reversing  motors  are  directly 
connected  to  the  top  and  bottom  rolls,  without  pinions. 

.Although  similar  schemes  had  already  been  einploved 
where  motors  rotated  in  one  direction  no  apidication  had 
heretofore  been  made  to  a  main  drive  reversing  eiiuip- 
ment.  and  considerable  skepticism  as  to  performance 
was  evidenced  in  many  cpiarters.  Having  in  mind  the 
conventional  system  of  drive  where  top  and  bottom  roll 
are  definitely  tied  together  by  means 
of  the  mill  pinions,  many  o|>t‘rator> 
contended  that  in  order  to  obtain  sat¬ 
isfactory  jierformance  it  wonhl  he 
necessary  to  match  the  .s])eed>  of  the 
motors  driving  the  to])  and  bottom 
rolls.  Xo  previous  installation  beinj; 
available,  it  was  not  possible  to  estah- 
li.sh  definitely  the  necessity  for  such 
a  provision.  .Accordingly,  as  a  con¬ 
cession  to  these  claims,  a  speed¬ 
matching  device  was  actually  in- 
cuded  with  the  first  unit  installed. 
This  was.  however,  never  reiiuired. 
and  was  not  placed  in  service. 


o  o  o  o 


Steel  Rolling 

in  Several  Mills  Through 
of  Flexibility 


With  the  scheme  of  control  provided,  it  was  not  con¬ 
templated  that  roll  speeds  should  be  matched  as  such, 
but  rather  that  the  loads  of  the  driving  motors  be  matched 
independent  of  roll  speed.  However,  with  metal  between 
the  rolls  a  coupling  would  be  established  naturally  tend¬ 
ing  to  maintain  the  same  roll  peripheral  speeds. 

Operating  men  immediately  contended  that  while  this 
might  work  out  in  most  cases,  there  would  be  occasions 
when  trouble  would  occur.  P'or  instance,  it  was  con¬ 
ceivable  that  one  side  of  an  ingot  might  be  hotter  or  less 
dense  than  the  other  side.  Therefore,  less  power  would 
be  required  to  reduce  this  side  of  the  ingot  than  the 
other,  and  if  the  two  driving  motors  were  controlled  so  as 
to  balance  loads,  it  would  mean  that  the  motor  driving 
the  roll  on  the  hot  side  of  the  ingot  would  tend  to  in¬ 
crease  in  speed.  Tf  such  a  tendency  occurred,  either  the 
roll  would  slip,  or  the  piece  would  be  elongated  more  on 
one  side  than  on  the  other,  and  would  curve  either  up 
and  away  from  the  mill  tables,  or  down  and  onto  them. 

Curling  of  Ingot  to  be  eliminated 

If  the  curve  were  up  the  piece  could  be  moved  on  the 
tables,  although  if  the  curvature  were  excessive,  some 
trouble  might  he  experienced  on  attempting  to  re-enter 
the  piece  into  the  rolls  on  reversing.  If  the  curve  were 
down  the  piece  might  foul  the  table  rolls  to  such  an 
extent  that  it  could  not  be  moved.  It  was  brought  out, 
moreover,  that  in  many  cases  it  was  customary  on  the 
conventional  drive  to  make  the  rolls  of  slightly  different 
diameters  purposely,  in  order  to  compensate  for  any 
possible  tendency  of  the  piece  to  curve  down. 

This  point  was  considered  quite  important  by  the  op¬ 
erating  department  in  the  blooming  mill.  The  slabbing 
mill  operating  department,  on  the  other  hand,  while  at¬ 
taching  some  significance  to  possible  curving  of  the  piece, 
also  felt  that  it  would  be  desirable  at  times  to  operate 
with  somewhat  different  diameter  rolls.  The  scheme  as 


Speed  control  in  a  rolling  mill  is  vital.  If  upper 
and  lower  rolls  are  not  running  at  the  same  rate 
blooms  will  be  curved.  This  problem  has  now 
been  successfully  worked  out  by  installing  parallel 
dri\cs.  Individual  cumulative  series  fields  and 
differential  series  fields  were  cross-connected  and 
independently  excited  by  a  series  excitation  gener¬ 
ator — also  series  shunt  fields.  Flexibility  to  change 
roll  liameters  was  retained  and  without  yielding 
to  the  limitations  of  direct  speed  control.  A  con¬ 
tribution  to  steel  mill  practice  that  will  interest 
all  (ogineers  concerned  with  motor  applications. 
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Fig.  3 — Curling  results  from  inequality  in  speed 

(a)  If  B  runs  faster  than  A  the  piece  curves  up  and 

(b)  if  A  runs  the  faster  it  curves  down.  Too  much  of 
either  type  of  curving  is  objectionable. 


The  generators  have  cross-connected  differential  and 
cumulative  compounding  fields. 


Twin  motors 


Main  shunt  fields 


''OOtW'- 


fain  shunt  fields 
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Fig,  5 — Twin  motors  have  three  fields  with 
relative  speed  control 

Differential  and  cumulative  compounding  fields,  served  by 
i-ross-connected  series  exciters,  in  conjunction  with  topped 
shunt  circuit  resistor  at  A  give  load  division  and  relative 
speed  control. 
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finally  worked  out  makes  possible  not  only  control  of 
the  tendency  of  the  piece  to  curve,  but  allows  the  use 
of  different  diameter  rolls  as  well. 

Each  5,0(X)-hp,  motor  is  itself  made  up  (Fig.  4)  of  a 
double  armature  unit,  with  armatures  connected  in  series. 
Each  armature  is  wound  for  350  volts  and  the  two  are 
paralleled  with  the  two  armatures  of  the  second  5,000- 
hp.  motor  across  700  volts  supplied  by  three  3,000-kw. 
generators  themselves  connected  in  parallel. 

Each  motor  has  a  cumulative  series  field  and  a  dif¬ 
ferential  series  field  (Fig.  5)  which  are  cross-connected 
and  indirectly  excited  by  series  excited  generators.  Any 
tendency  of  one  motor  to  take  more  than  its  share  of 
the  load  strengthens  its  owm  field  and  weakens  the  field 
of  the  other  motor,  thus  re-establishing  load  balance. 
It  will  also  be  noted  that  the  motors  are  provided  with 
separately  excited  shunt  field  windings  connected  in 
series. 

Speed  relation  controlled  by  tapped  shunting  resistor 

At  the  position  marked  “A”  on  this  diagram  an  adjust¬ 
able  resistance  has  been  inserted  across  these  shunt  fields 
with  the  tap  connected  to  the  middle  point  of  the  field 
circuit.  It  was  the  addition  of  this  adjustable  resistance 
which  made  possible  the  control  of  speed  relation. 

By  moving  the  resistance  tap  one  way  or  the  other, 
the  excitation  of  one  motor  may  be  increased  and  that 
of  the  other  decreased,  thus  unbalancing  the  excitation 
sufficiently  to  permit  balanced  loads  at  unequal  revolu¬ 
tions  per  minute  of  the  two  motors  and  which  may  be 
set  to  correspond  closely  to  the  difference  in  diameter 
of  rolls  used.  With  steel  between  the  rolls  a  coupling  is 
formed  so  that  there  is  very  little  actual  difference  in 
roll  peripheral  speeds,  although  one  motor  may  be  made 
to  exert  more  force  than  the  other,  thus  probably  estab¬ 
lishing  a  slightly  greater  flow  of  metal  on  one  side  of  the 
piece  than  on  the  other,  and  causing  the  piece  to  curve. 
While  there  is,  of  course,  no  occasion  for  doing  so,  it  is 
possible  sufficiently  to  unbalance  this  excitation  that  the 
entire  load  might  be  carried  by  one  motor,  or  even  that 
the  other  motor  might  be  driven  as  a  generator. 

In  the  slabbing  mill,  where  it  was  felt  that  change 
might  be  frequently  required  in  case  different  diameter 
rolls  were  used,  this  by-pass  resistance  was  arranged  in 
the  form  of  a  three-point  rheostat.  In  the  blooming  mill, 
where  it  was  only  desired  to  compensate  for  the  tendency 
of  the  steel  to  curve  down,  and  where  it  was  not  con¬ 
templated  that  rolls  of  different  diameters  would  be 
used  on  account  of  the  contour,  the  by-pass  was  made 
simply  as  an  adjustable  tap  on  grid  resistance. 

In  mills  handling  as  heavy  sections  as  these  there  is 
little  likelihood  that  a  tendency  to  curve  the  piece  up 
would  cause  embarrassment.  Experience  has  shown, 
however,  that  a  tendency  to  curve  down  may  cause  dif¬ 
ficulty  in  handling  the  piece  on  the  tables,  as  well  as  in 
manipulation,  while  the  repeated  shock  to  table  rolls  and 
guides  caused  by  the  downward  curved  piece  bumping 
over  them  results  in  unnecessary  maintenance.  Correc¬ 
tion  of  this  tendency  is,  therefore,  quite  desirable. 

In  addition  to  any  speed  compensation  that  may  be 
made  for  different  diameter  rolls  that  may  be  used,  a 
slight  unbalance  is  maintained  in  both  the  slabbing  mill 
and  the  blooming  mill,  so  that  the  motor  driving  the 
lower  roll  does  slightly  more  work  than  the  motor  driving 
the  top  roll,  thus  always  tending  to  produce  a  slight  up¬ 
ward  deflection  of  the  material. 


ELECTRICAL 


Electric  Heat  Insures 
Better  Tennis  Goods 


This  small  cabinet  type  drying  kiln  used  for  drying 
tennis  racquets  at  the  Buffalo,  N.  Y.,  plant  of  a  large 
sporting  goods  manufacturer  employs  10  kw.  in  strip 
heaters  installed  in  the  duct  w'ork.  Air  is  rapidly  circu¬ 
lated  by  a  fan  located  above  the  kiln  over  the  strip  heat¬ 
ers,  through  the  oven  and  back  to  the  fan.  There  is 
also  an  automatic  humidity  control  system  wherehv 
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temperature 
control 
in  racquet¬ 
drying 
oven 


Electric 
heat  speeds 
ball  stenciling 


steam  and  water 
spray  are  used  to 

maintain  the  proper  J  j 
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used  by  some  com-  ^ 

panics  for  putting  ^ 

the  trade  -  mark 

on  tennis  balls.  This  one  consists  of  a 
with  a  275-watt  cartridge  unit ;  when  the  mechanism 
operated,  the  heated  plunger  presses  the  transfer  tape 
against  the  ball  held  in  place  by  the  operator. 
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taneous  relay  action  is  es¬ 
sential  to  keep  the  turbine 
running  by  eliminating  all  un¬ 
essential  load  immediately. 
An  under-power  relay  acts  in 
parallel  wdth  the  reverse 
power  relay  and  guards  against  insufficient  power  supply 
being  available  from  the  hydro-electric  system,  as  was  the 
case  in  the  drv  summer  of  1931. 


PRACTICE  IN  INDUSTRY 


Relays  Hold  Essential  Load 
on  Partial  Power  Failure 


By  A.  P.  SCHNYDER 

Elearical  En(;ineer 

with  George  F.  Hardy,  Consulting  Engineer,  New  York 


Saved  Energy  Pays 
for  Illumination  Control 


Discrimination  between  the  most  and  least  essential 
loads  in  a  paper  mill  in  the  event  of  a  partial  power 
iailure  has  been  effected  by  automatic  means  through 
application  of  relays.  A  Canadian  paper  company  found 


By  W.  WENDELKIN 

Westinghouse  Electric  &  Manufaauring  Company,  East  Pittsburgh,  Pa. 


Xo  attention  from  the  workmen  is  required  when 
changing  daylight  calls  for  more  or  less  artificial  light  in 
this  large  manufacturing  aisle.  This  is  accomplished  by 
industrial  type  light  service  relays  or  “electric  eye”  con¬ 
trol  set  so  as  to  maintain  the  proper  level  of  lighting 
intensity  in  the  aisle  and  to  turn  the  lights  on  or  off 
automatically.  This  “electric  eye”  control  has  paid  for 
itself  with  the  kilowatt-hours  that  have  been  saved  as 
well  as  giving  better  aid  to  productive  seeing. 

A  magnetic  contactor  inserted  in  the  feeder  to  the 
group  of  lights  is  actuated  by  the  photo-electric  device. 
The  circuit  is  also  provided  with  a  small  control  switch 
to  render  the  system  inoperative  during  the  night  period 
or  when  desired. 

Two  separate  groujis  of  ten  1,000- watt  lights  each 
were  picked  out  at  first  for  experiment,  each  group  being 
fed  through  a  watt-hour  meter  wdth  one  group  being  con¬ 
trolled  with  a  light  relay  and  the  other  group  being  manu¬ 
ally  controlled  in  the  usual  fashion  with  hand-operated 
switches.  The  relay  was  set  to  turn  off  the  lights  at  an 
intensity  of  12  foot-candles  and  to  turn  them  on  when 
the  intensity  dropped  to  4  foot-candles.  This  equipment 
was  installed  in  July,  1929,  and  after  a  period  of  one 
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Reverse-power  relay  selects  important  load 
when  part  of  power  supply  fails 


it  desirable  to  parallel  utility  supply  from  outside  with 
the  outjmt  of  the  plant’s  bleeder-type  turbo-generator. 
In  the  event  of  failure  of  outside  supply  jirovision  was 
made  for  tripping  off  the  least  essential  portion  of  the 
load  consisting  of  the  wood-handling  and  stock-prepar- 
mg  equii)ment.  Meanwhile  the  important  part  of  the 
load  consisting  of  the  paper-making  machines  and  the 
pumps  which  keep  them  supplied  with  stock  and  water 
continues  operating  on  the  uninterrupted  supply. 

The  discrimination  is  accomplished  by  an  instantane¬ 
ous  reverse-power  relay  on  the  incoming  feed  to  the  bus. 
In  this  plant  the  relays  have  additional  contacts  which 
shift  over  from  the  normal  back-pressure  governor  to  a 
speed-responsive  governor  in  the  event  of  failure  of  the 
outside  ]'<)vver.  The  turbo  set  then  carries  the  essential 
load  and  the  e.xcess  low  pressure  steam  over  the  de¬ 
mand  for  paper  drying  and  mill  heating  is  discharged  to 
me  atmosphere  during  the  power  emergency. 

In  the  i  riginal  installation  a  time-delay  action  was  pro- 
'uJed,  hut  operating  ex|)erience  has  proved  that  instan- 


Photo-cell  keeps  lighting  between  4  and  12 
foot-candles  in  this  factory  aisle 
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year  the  automatically  controlled  group  showed  a  saving 
of  14,976  kw,-hr.,  or  1497.6  kw.-hr.  per  lamp  less  than 
that  recorded  on  the  manually  operated  lights.  At  an 
energy  cost  of  1  cent  per  kilowatt-hour  this,  of  course, 
gives  a  yearly  saving  of  $15  per  light,  or  $150  for  the 
group. 

No  Needless  Operations 
for  Automatic  Oscillograph 

It  was  found  that  high-tension  switching  created 
260-cycle  surges  which  started  oscillographs,  wasting 
photographic  paper  and  maintenance  effort,  so  en¬ 
gineers  provided  a  shunt  filter  and  cut  out  80  per 
cent  of  the  waste. 

By  SHERWIN  H.  WRIGHT 

Electrical  Engineering  Department, 

Buffalo,  Niagara  &  Eastern  Power  Corporation 

When  an  automatic  oscillograph  was  installed  at  the 
Lockport  substation  of  the  Buffalo,  Niagara  &  Eastern 
Power  Corporation  (serving  New  York  State  territory 
between  Niagara  Falls  and  Clean)  the  initiating  relay  of 
the  oscillograph  was  connected  in  the  secondary  of  a 
current  transformer  whose  primary  is  in  the  neutral 
of  a  grounded  wye-delta  transformer  hank.  1 10  kv.  on  the 
wye  side  (see  accompanying  illustration).  This  trans¬ 
former  hank  is  connected  to  the  extensive  110-kv,,  60- 
cycle  transmission  system  (Niagara  Hudson)  of  about 
2,500  circuit-miles.  During  the  first  month  after  the 
automatic  oscillograph  installation  it  often  operated  when 
there  was  no  known  system  disturbance,  and  investiga¬ 
tion  showed  that  this  occurred  when,  with  no  fault  on 
the  system,  certain  110-kv.  circuit  breakers  at  substations 
100  miles  or  so  distant  were  opened  or  closed;  not  all 
operations  of  these  circuit  breakers  caused  oscillograph 
<>]  )erations. 

Most  oscillograms  obtained  during  such  operations 
showed  normal  voltages  and  currents  except  for  a  few 
cycles  of  transformer  neutral  current  having  a  frequency 
of  al)out  260  cycles,  while  other  oscillograms  showed  no 
neutral  current  whatever,  which  means  that  in  such  cases 
the  transformer  neutral  current  which  caused  the  oscillo¬ 
graph  to  start  lasted  less  than  0.00833  second  (^  cycle 
at  60  cycles),  which  is  the  maximum  starting  time. 

Photographic  paper  consumed  by  these  “no- fault” 
switching  operations  was  considerable.  It  was  desirable 
first  to  jwove  that  at  least  a  fair  portion  of  the  oscillo- 
grai)h  o])erations  were  due  to  the  260-cycle  current  alone, 
and  not  to  any  60-cycle  current,  such  as  might  l)e  caused 
by  the  non-simultaneous  clearing  of  the  three  poles  of  a 
1 10-kv.  circuit  breaker.  Accordingly,  a  simple  test  was 
made  by  starting  the  oscillograph  “by  hand.”  then  o])en- 
ing  and  closing  certain  110-kv.  breakers  at  distant  sta¬ 
tions,  and  it  showed  that  in  most  cases  the  oscillograph 
initiating  relay  was  energized  by  260-cycle  current  alone 
and  not  by  60-cycle  current. 

Shunt  filter  proves  best 

Solution  of  the  jiroblem  then  narrowed  down  to  a 
choice  between  a  series  filter  resonant  at  60  cycles,  to 
block  the  260-cycle  current,  and  a  shunt  filter,  resonant 


at  260  cycles,  w'hich  would  divert  most  of  the  2o0-cvcle 
current  from  the  initiating  relay  but  leave  the  (»0-cvcle 
current  practically  unaffected.  The  shunt  filter  vras 
chosen  principally  because  ground  relays  are  c-innected 
in  the  same  current  transformer  secondary  circuit  as  the 
oscillograph  initiating  relay,  and  while  an  open  circuit 
or  a  short  circuit  of  the  shunt  filter  would  not  interfere 
with  the  ground  relays,  a  series  filter  would  interfere 
should  it  become  open  circuited. 

While  less  capacitance  and  more  inductance  could  be 
used  than  shown  in  the  figure,  it  would  mean  that  less 
current  would  be  shunted  if  the  frequency  changed  from 
the  resonant  value  to  a  value  slightly  lower  or  higher 
than  the  resonant  value ;  further,  the  impedance  of  the 
filter  at  resonant  frequency  is  its  resistance,  and  the 
lower  the  inductance  the  easier  it  is  to  obtain  a  low  value 
of  resistance. 

Since  the  installation  of  this  filter  records  show  that 
while  not  all  110-kv.  switching  operations  (made  when 
there  is  no  fault  on  the  system)  have  been  ])revente(l 
from  causing  oscillograph  operations,  about  80  ])er  cent 
of  such  oscillograph  operations  have  been  eliminated;  of 
the  remaining  20  per  cent  some  are  believed  due  to  a 
half-cvcle  or  less  of  60-cvcle  transformer  neutral  cur- 


bO- cycle  power  trans  bank 
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Oscillograph  initiating  relay 


Filter  shunts  out  spurious  currents  and  confines 
oscillograph  operation  to  faults 

The  inductor  has  an  Iron  core  with  an  air  gap.  The 
capacitor  consists  of  several  ordinary  waxed-paper  con¬ 
densers  rated  at  400  volts  d.c. ;  resistance  is  neglected. 


rent  caused  by  the  non-simultaneous  clearing  of  the  three 
poles  of  a  1 10-kv.  circuit  breaker.  Records  also  show 
that  the  saving  in  oscillograph  film  is  appreciable,  being 
about  110  ft.  per  month  during  certain  months.  This 
means  savings  not  only  in  paper  cost  but  also  in  cor¬ 
responding  oscillograph  maintenance. 

In  general,  the  lower  the  initiating  relay  pick-up  set¬ 
ting  the  more  sensitive  the  oscillograph  is,  not  only  to 
system  faults  but  also  to  breaker  operations  with  no 
system  fault.  Hence  if  the  oscillograph  sensitivity  to 
“no-fault”  breaker  operations  is  decreased  by  raising  the 
pick-up  value  of  the  initiating  relay,  this  is  done  at  the 
expense  of  reducing  the  “range”  of  the  oscillograph 
under  fault  conditions.  Because  of  these  relations  it 
was  found  desirable,  before  the  filter  installation,  to  have 
the  initiating  relay  set  to  pick  up  at  1.5  amp.  Since  the 
filter  decreases  the  sensitivity  to  “no-fault”  breaker  Dict¬ 
ations  w'ithout  sensibly  affecting  the  60-cycle  sensitivity, 
it  has  been  possible  to  lower  the  pick-up  to  0.5  amp. 
(the  lowest  possible),  thus  extending  the  oscillograph 
“fault  range”  considerably.  The  filter  efficiencv  of  80 
per  cent  mentioned  above  is  obtained  with  this  O.a-amp- 
setting  and  was  calculated  by  comparing  the  number  ot 
“no- fault”  oscillograph  operations  since  filter  installation 
with  those  which  records  indicate  would  have  been  ob¬ 
tained  had  no  filter  existed  and  the  pick-up  been  1.5  amp 
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LETTERS 
TO  THE  EDITOR 

Expansion  Washers  Needed? 

To  the  Editor  of  the  Electrical  World: 

In  the  May  5,  1934,  issue  of  Electri- 
c.\L  World  I  found  interesting  data  in 
the  article  “Ways  to  Control  Tempera¬ 
tures  of  Electrical  Joints,”  by  Emil  G. 
Bern.  I  would  like  to  suggest,  however, 
an  alternative  method  of  a  bolted  cop¬ 
per  bus  stack  without  the  use  of 
specially  designed  expansion  washers. 

Mr.  Hern  quoted  the  coefficient  of 
linear  expansion  for  copper  at  approxi¬ 
mately  0.000016  per  degree  C.  The 
American  Brass  Company  quotes  one 
more  decimal  place  and  states  the  figure 
to  be  0.0000168.  Now  instead  of  having 
to  rely  upon  the  niceties  of  design  called 
tor  by  the  use  of  an  expansion  washer, 
which  is  still  subject  to  the  vagaries  in¬ 
troduced  by  the  temperament  and  judg¬ 
ment  of  the  installation  man  plus  the 
size  of  his  wrench,  is  it  not  feasible  to 
employ  the  use  of  “Everdur”  bolts  in¬ 
stead  of  steel  and  cut  out  these  expan¬ 
sion  washers  entirely. 

The  .American  Brass  Company  gives 
the  coefficient  of  expansion  for  “Ever¬ 
dur”  as  being  0.0000170  per  degree  C., 
which  would  appear  to  the  writer  as 
being  sufficiently  close  to  copper  as  to 
warrant  its  complete  acceptance  for  such 
a  purpose. 

W.  J.  GILSON, 

General  Manager. 
Eastern  I’ower  Devices,  Ltd. 

Toronto,  Gnt. 


Present  Lightning  Theories 

To  the  Editor  of  the  Electrical  World  : 

The  editorial  in  the  Electrical  World 
of  May  5  entitled  “New  Researches  Modify 
.''impson’s  Lightning  Theory”  interested  me 
so  much  that  I  am  enclosing  an  excerpt 
from  my  paper  “Lightning  and  Its  Effects 
on  Transmission  Lines,”  presented  before 
the  International  Electrical  Congress,  Paris, 
1933,  in  which  the  mechanism  of  the  light¬ 
ning  stroke  is  discussed.  The  concept  of 
the  mechanism  of  the  lightning  stroke  pre¬ 
sented  in  this  paper  appears  to  be  admir¬ 
ably  confirmed  by  Dr.  Schonland’s  recent 
observations. 

In  this  excerpt  the  reason  why  cloud  dis- 
charges  to  earth  are  non-oscillatory  is 
discussed  and  Simpson’s  theory  is  taken  up 
and  shown  to  be  not  in  accord  with  Torok’s 
laboratory  tests  with  suppressed  discharges 
nor  with  our  experience  in  lightning  inves¬ 
tigation.';  in  the  field.  The  work  of  B.  F.  J. 
^chonlaiul  and  T.  E.  Allebone,  as  reported 
"J  ^  to  Nature  dated  November  7, 
*931,  is  I  ited  in  support  of  my  argument 
that  negative  strokes  to  earth  are  initiated 
at  the  niy,ative  cloud  and  not  at  the  posi¬ 
tive  earth. 

After  referring  to  Professor  Rogowski’s 
work  in  connection  with  Townsend’s  theory 
0  ionization  by  collision  and  views  put 
t'^rward  by  Marcel  A.  Lysman  and  Slepian 
I'cgarding  the  formation  of  streamers,  I 


igave  a  brief  statement  of  my  conception 
of  the  mechanism  in  the  formation  of  a 
lightning  stroke.  It  appears  to  me  that 
Dr.  Schonland’s  photographs  referred  to 
on  page  666  of  the  May  5  issue  of  Elec¬ 
trical  World  and  in  his  paper  in  the 
T ransactions  of  the  South  African  Institute 
of  Electrical  Engineers  of  June,  1933,  com¬ 
pletely  substantiate  this  conception  of  the 
formation  of  the  lightning  stroke. 

The  primary  negative  discharge  from  the 
cloud  or  avalanche  of  electrons,  as  Dr. 
Schonland  describes  it,  forms  a  conducting 
channel  which  is  highly  charged,  but  in 
which  the  current  during  the  initial  stage 
is  relatively  small.  The  initial  streamer 
which  forms  this  channel  and  produces  the 
space  charge  outside  the  channel  and  its 
head  on  reaching  a  transmission  line  or 
earth  behaves  much  like  a  charged  con¬ 
ductor,  the  standing  wave  represented  by 
the  negative  space  charge  surrounding  the 
channel  divides  into  two  equal  negative 
traveling  waves,  one  moving  downward  into 
the  transmission  line  or  earth,  the  other 
moving  up  the  channel.  The  wave  moving 
downward  into  the  transmission  line  or 
earth  is  refracted  and  reflected  according 
to  the  w'ell-known  laws  of  refraction  and 
reflexion,  and  the  actual  surges  set  up  in 
the  transmission  line  and  the  current  in 
the  channel  will  depend  upon  these  effects. 

Receding  wave  phenomena 

Current  associated  with  the  receding 
wave — that  is,  the  wave  traveling  up  the 
channel — completely  annuls  the  current 
associated  w'ith  the  wave  traveling  down 
the  channel  except  for  the  piirtion  of  the 
channel  where  the  two  weaves  no  longer 
overlap  each  other,  and  there  the  current 
associated  with  the  downward  traveling 
wave  appears  and  creates  an  intensely 
luminous  core  to  the  channel  which  follows 
in  the  wake  of  the  upward  moving  wave, 
giving  the  appearance  of  a  discharge  pro¬ 
gressing  from  earth  to  cloud.  This  action 
may  be  expressed  in  another  way  by  say¬ 
ing  that  the  receding  wave  sets  free  one- 
half  the  potential  energy  of  the  channel  in 
the  form  of  kinetic  energy  or  current  flow 
in  the  channel.  The  receding  wave  when 
it  reaches  the  cloud  reduces  the  potential 
at  the  point  of  initiation  of  the  original 
streamer,  releasing  more  of  the  energy  of 
the  cloud  to  flow  into  the  channel. 

This  is  the  simplest  explanation  of  the 
action  in  the  channel  and  is  in  accord  with 
transmission  line  surge  data  recorded  in 
our  field  lightning  laboratories.  The  nega¬ 
tive  dow’nward  traveling  wave  may  be 
reflected  positively  or  negatively  at  the 
transmission  line,  producing  a  negative  or 
positive  wave  traveling  up  the  channel 
following  in  the  wake  of  the  receding  wave. 
If  the  reflexion  is  positive — that  is,  of  the 
same  sign  as  the  negative  downward  wave 
— the  current  in  the  channel  will  be  re¬ 
duced.  If  the  reflexion  is  negative  the 
current  in  the  channel  will  be  increased. 
Associated  with  the  surge  in  the  trans¬ 
mission  line  is  the  traveling  wave  or  in¬ 
duced  surge  set  free  by  the  change  in  the 
electric  field  of  the  cloud  due  to  the  dis¬ 
charge.  This  wave  is  of  opposite  polarity 
to  the  surge  set  up  in  the  line  by  the 
direct  hit  and  is  negligible  in  comparison, 
but  it  can  be  analyzed  in  the  same  way  as 
in  the  preceding  paragraph  for  the  light¬ 
ning  channel.  The  traveling  waves  re¬ 
leased  have  routes  in  the  transmission  line 


and  in  the  channel  and  in  following  these 
routes  obey  the  laws  of  reflexion  and  re¬ 
fraction. 

Since  the  channel  cannot  be  regarded 
as  a  simple  transmission  line,  the  phenom¬ 
ena  are  more  complex  than  I  have  indi¬ 
cated,  but  the  explanation  given.  I  think, 
is  a  fair  physical  picture  of  the  mechanism 
of  the  lightning  stroke  to  a  transmission 
line  or  earth,  and  is  in  accord  with  both 
Mr.  Schonland’s  observations  and  our  own 
field  lightning  laboratory  data. 

C.  L.  FORTESCUE, 

Consulting  Transmission  Engineer. 
Westinghouse  Electric  &  Manufacturing 
Company.  East  Pittsburgh,  Pa. 


BOOK  REVIEWS 


Human  Relations  in 
Changing  Industry 

By  Harry  Walker  Hepner.  Published  by 
Prentice-Hall,  Inc.,  70  Fifth  Avenue,  New 
York,  N.  Y.  664  pages,  illustrated. 
Price,  J5. 

Following  personnel  research  for  Good¬ 
year  and  other  large  organizations,  the 
author  is  now  in  charge  of  the  business 
psychology  courses  at  Syracuse  Univer¬ 
sity.  In  this  book  he  realigns  and  rejuve¬ 
nates  the  principles  of  human  engineering 
in  industry  in  the,  light  of  new  elements 
accentuated  by  the  rapidly  changing  charac¬ 
ter  of  business  enterprise  and  the  stresses 
superposed  on  the  ordinary  troubles  of 
employer  and  employed.  In  developing  the 
theme  he  has  treated  three  otherwise  dis¬ 
jointed  items — business  statistics,  the  con¬ 
flict  between  capitalism  and  individualism 
and  the  technique  of  personnel  administra¬ 
tion — so  as  to  constitute  an  unusually  well 
integrated  analysis  of  his  title. 

Hardly  any  other  book  than  Dorsey’s 
“Why  We  Behave  Like  Human  Beings” 
has  more  rapid-fire  aphorisms  on  the 
longings  and  perturbations  of  the  human 
being  who  toil  for  others.  The  book  is 
crammed  with  the  cases  which  become  the 
everyday  “posers”  for  supervisors  and  ex¬ 
ecutives. 


Elements  of 

Radio  Communication 

By  John  H.  Morecroft.  Published  by 
John  Wiley  &  Sons,  Inc.,  440  Fourth  Ave¬ 
nue,  New  York,  N.  Y.  279  pages,  illus¬ 
trated.  Price,  $3. 

Between  the  popular  books  on  radio  and 
the  comprehensive  treatment  in  More- 
croft’s  “Principles  of  Radio  Communica¬ 
tion”  there  was  a  definite  place  for  an  in¬ 
termediate  treatment.  He  proceeded  to  fill 
this  gap,  not  by  excerpts,  but  by  distinctly 
independent  build-up.  The  book  is  notably 
effective  in  showing  wherein  radio  prin¬ 
ciples  begin  to  part  from  those  which  domi¬ 
nate  power-frequency  manifestations  as  both 
fields  are  traced  outward  from  the  com¬ 
mon  fundamental  laws  of  electric  circuits. 
This  revised  edition  drops  some  items  of 
practice  which  in  the  intervening  four  years 
since  the  first  have  become  obsolete ;  much 
newer  material  has  brought  the  book  up 
to  date  as  to  the  rudiments  of  both  theory 
and  practice. 
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NEWS  OF  THE  WEEK 


NR  A  Gets  New  Power  Code 

Drastically  revised  code,  recommended  for  approval  by  General  Johnson, 
provides  for  40-hour  week  and  $16  minimum  wage.  Industry  invited  to  voice 
"assent”  in  notice  from  NR  A.  Authority  of  23  members  to  be  set  up. 


AREX'ISED  code  of  fair  competition 
for  the  electric  light  and  power  in¬ 
dustry,  filed  last  week  with  the 
NR  A,  was  tentatively  scheduled  for  sub¬ 
mission  to  President  Roosevelt  this  week. 
It  is  substantially  iiKKlificd  from  the  ccxle 
submitted  to  NRA  last  December  follow¬ 
ing  the  St.  Louis  industry  conference. 
Early  in  the  week  copies  of  the  proposed 
code  were  mailed  by  General  Johnson  to 
all  known  members  of  the  industry  with 
the  rerjuest  that  all  those  who  might  wish 
to  join  in  submitting  it  to  the  President  or 
to  e.xpress  assent  to  its  provisions  should 
promptly  file  statements  to  that  effect.  The 
official  notice  to  the  industry  read: 

“Notice  is  hereby  given  to  all  members 
of  the  industry  and  to  all  other  parties  in 
interest  that  on  or  after  May  31,  1934,  I 
shall  submit  the  attached  Code  of  Fair 
Competition  for  the  Electric  Light  and 
Power  Industry  to  the  President  with  my 
recommendation  that  the  same  be  ap- 
l>roved,  and  that  all  members  of  the  indus¬ 
try  who  desire  to  join  in  submitting  the 
.said  cixle  to  the  President  for  his  approval, 
or  who  wish  to  express  assent  to  the  pro¬ 
visions  of  said  code,  should  file  a  written 
statement  to  that  effect,  addressed  to  me, 
prior  to  May  31,  1934.” 

In  its  present  form  the  code  establishes 
a  basic  work  week  of  40  hours,  basic  mini¬ 
mum  wages  of  $16  in  the  North  and  $15 
in  the  South  for  ojierating  employees;  $15 
and  $14  for  office  and  clerical  employees, 
and  hourly  rates  of  40  cents  in  the  North 
and  30  cents  in  the  South.  A  23-membcr. 
code  authority  is  proposed,  to  be  selected 
from  five  districts,  with  the  number  of 
kilowatt-hours  of  electricity  produced  in 
that  district  to  determine  the  ratio  of  au¬ 
thority  members  to  districts.  Specific  pro¬ 
vision  is  made  for  representation  of  small 
units  in  each  district. 

For  private  utilities  »)nly 

/\s  in  the  originally  proposed  ctxle,  fed¬ 
eral,  state,  municipal  or  other  publicly 
operated  plants,  enterprises  or  authorities 
engaged  in  the  industry  are  excepted  from 
its  provisions,  except  in  so  far  as  any  of 
them  may  voluntarily  obligate  themselves 
si>ecifically  to  the  code  as  a  whole  or  to  any 
of  its  provisions. 

Several  basic  differences  appear  in  the 
c<xle  as  it  presently  stands,  compared  with 
the  ccxle  submitted  late  last  year.  (A  com¬ 
plete  transcript  of  the  code  as  originally 
submitted  apix'ared  in  Ei.K(trical  World, 
December  30,  1933,  page  835.) 

Defining  the  term  “employee,”  the  code 
si)ecifically  includes  employees  of  holding 
companies  “principally  owning,  directly  or 
indirectly,  stocks  of  members  of  the  in¬ 


dustry.”  The  proixjsed  code  dei)arts  dras¬ 
tically  from  the  original  in  its  geographical 
divisions  as  they  relate  to  wages  and  hours 
of  labor.  Where  the  original  code  set  up 
five  groups  based  on  population  and  three 
divisions  of  states,  the  present  code  follows 
the  usual  code  division  into  North  and 
South,  the  latter  including  the  states  of 
Virginia,  North  Carolina,  South  Carolina, 
Georgia,  Florida.  Texas,  Tennessee.  Ala¬ 
bama,  Mississippi,  Arkansas,  Louisiana. 
West  Virginia  and  Kentucky.  The  two 
last  named  are  included  “subject  to  the 
ix)wer  of  the  Code  Authority  with  the  ap¬ 
proval  of  the  Administrator  to  determine 
whether  any  part  of  either  state  should  be 
e.xcluded  from  “the  South”  for  the  pur- 
jx)ses  of  the  provisions  of  this  code.” 

Hours  of  labor 

Hours  of  labor  as  fixed  in  the  projxjsed 
code  offer  a  marked  departure  from  the 
original.  Employees  in  cities  of  more  than 
75,000  population  are  limited  to  a  maximum 
week  of  40  hours  averaged  over  four  con¬ 
secutive  weeks.  In  towns,  cities  and  vil¬ 
lages  of  more  than  2,500  but  not  more  than 
75.(X)0  population  oi)erating  employees 
maximum  is  fixed  at  48  hours,  other  em¬ 
ployees  not  more  than  40  hours.  In  this 
population  group  provision  is  made  that. 
30  days  following  the  effectuation  of  the 
c<xle,  the  authority  or  the  administrator  is 
required  to  investigate  the  conditions  of 
each  industry  member  in  this  class,  and 
wherever  it  is  shown  that  undue  hardship 
to  the  utility  would  not  result,  the  basic  40- 
hour  week  for  operating  employees  would 
be  required.  In  communities  of  2,500  popu¬ 
lation  and  less,  and  in  unincorporated  areas, 
hours  of  all  employees  are  fixed  at  a  maxi¬ 
mum  of  48. 

The  provision  in  the  original  code  which 
would  permit  part-time  employment  of 
ix'rsons  between  14  and  16  years  of  age  is 
eliminated  in  the  present  crxle,  where  the 
minimum  age  for  employment  is  fixed  at  16 
years.  F'mployee  representation  and  col¬ 
lective  bargaining  provisions  remain  the 
same. 

Industry  to  have  labor  board 

A  National  Industrial  Relations  and  Con¬ 
ciliation  Board  for  the  industry  is  to  be 
established  within  sixty  days  after  the  code 
is  effective.  Local  boards,  half  of  whose 
membership  is  to  be  selected  by  the  em¬ 
ployer  and  half  by  the  employees,  are  also 
jirovided  for.  These  may  be  established  by 
each  member  of  the  industry.  Labor  dis¬ 
putes,  providing  employer-employee  nego¬ 
tiations  are  unsuccessful,  are  to  be  brought 
before  the  local  board,  which  shall  endeavor 
to  adjust  and  settle  the  matter.  Failing. 


the  matter  shall  be  taken  before  the  Na¬ 
tional  Board  or  before  the  Code  .\uthoritv 
or  the  Administrator.  The  local  hoard,  if 
jointly  cho.sen  as  an  arbitrator,  shall  have 
power  to  make  effective  decision-  in  such 
disputes.  An  impartial  chairman,  selected 
locally,  is  provided  for  in  cases  requiring 
arbitration. 

The  national  board  will  be  composed  of 
five  representatives  of  the  emidoyers  in 
the  industry  (one  from  each  of  the  five 
regional  districts  provided  for  in  the  code), 
each  member  to  be  selected  by  the  regional 
code  authority,  and  five  repre.sentatives  of 
the  employees  in  the  industry,  one  from 
each  of  the  five  regional  districts. 

The  five  regional  districts 

A  code  authority  of  23  members  selected 
from  five  regional  districts  is  provided  for 
in  the  proposed  code.  Three  members  may 
be  elected  by  industry  members  from  the 
first  district,  which  comprises  the  states 
of  Maine,  New  Hampshire,  Vermont,  Mas¬ 
sachusetts.  Connecticut  and  Rhode  Island 
Six  members  will  come  from  the  second 
district,  comprising  New  York,  New 
Jersey,  Penn.sylvania.  Delaware,  Maryland 
and  the  District  of  Columbia.  The  third 
district  will  elect  six  members  from  the 
states  of  Ohio.  Indiana.  Illinois,  Michigan. 
Wisconsin,  Minnesota.  North  Dakota. 
South  Dakota,  Iowa.  Mis.souri,  Kansas 
and  Nebraska.  The  fourth  district,  which 
will  have  four  members,  comprises  Vir¬ 
ginia,  West  Virginia,  Tennessee.  Ken¬ 
tucky,  North  Carolina,  South  Carolina. 
Georgia,  Florida,  Alabama,  Mississippi 
Louisiana.  Arkansas.  Oklahoma  and 
Texas.  The  fifth  district  will  be  repre¬ 
sented  by  four  members,  from  California. 
Oregon,  Washington,  Idaho.  Montana. 
Wyoming,  Utah.  Colorado.  Nevada.  .Ari¬ 
zona,  and  New  Mexico. 

At  least  one  member  of  the  code  author¬ 
ity  in  each  district  shall  be  chosen  from  the 
members  of  the  industry  in  the  district  em¬ 
ploying  fewer  than  200  employees.  These 
members  are  to  be  voted  for  by  industry 
members  with  unit  votes  rather  than  on  a 
basis  of  kilowatt-hours  sold.  One  member 
of  the  authority  is  to  be  selected  from 
members  of  the  industry  engaged  in  supply¬ 
ing  steam  service. 

Administrator  holds  the  reins 

Final  control  of  the  code  is  vested  in  the 
administrator  by  a  clause  which  provide> 
that  “if  the  administrator  shall  determim 
that  any  action  of  the  code  authority  or 
sub-authority  or  any  agency  thereof  may 
he  unfair  or  unjust  or  contrary  to  the  pub¬ 
lic  interest,  the  administrator  may  require 
that  such  action  be  suspended  to  afford  ar 
opportunity  for  inve.stigation  of  the  meriP 
of  such  action  and  further  consideration  by 
such  code  authority  or  sub-authority  or 
agency  pending  final  action,  which  shall  not 
be  effective  unless  the  administrator  ap¬ 
proves  or  unless  he  shall  fail  to  disappro't 
after  30  days’  notice  to  him  of  intention 
to  proceed  with  such  action  in  its  origma 
or  modified  form.” 
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Durable  Goods 
Committee  Reports 

Modernization  and  new  construction  key¬ 
note  to  capital  goods  recovery,  report  to 
president  holds.  Rehabilitation  essentials 
outlined  by  committee. 

Further  re-establishment  of  confidence 
is  the  most  important  requisite  to  re¬ 
covery,  the  Durable  Goods  Industries 
Committee  sitates  in  its  report  to  the 
President,  made  public  this  week.  The 
committee,  formed  at  the  suggestion  of 
Gen.  Hugh  Johnson,  NRA  administrator, 
issued  its  report  after  two  months  study 
of  the  problems  facing  the  capital  goods 
industries.  George  H.  Houston,  presi¬ 
dent  of  the  Baldwin  Locomotive  Works, 
is  chairman  of  the  committee,  and  the 
electrical  industry  is  represented  by 
J.  S.  Tritle,  vice-president  of  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany  and  president  of  the  National  Elec¬ 
trical  Manufacturers  Association. 

Flow  of  private  capital  needed 

Summarizing  its  40  pages  of  printed 
findings  and  recommentlations,  the  com¬ 
mittee  found  that  chief  among  the 
fundamental  conditions  needed  for  re¬ 
covery  are:  (1)  A  free  flow  of  private 
capital  into  private  business.  (2)  A 
sound  real  estate  mortgage  market.  (3) 
Industrial  relations  on  a  basis  which  will 
assure  co-operation  instead  of  strife.  (4) 
\  balanced  price  parity  between  agricul¬ 
tural  commodities  and  manufactured 
goods.  (5)  The  further  re-establishment 
of  confidence. 

Opportunities  for  increasing  employ¬ 
ment  in  the  durable  goods  industries, 
where,  the  committee  estimates,  more 
than  5,000,000  workers  are  now  unem¬ 
ployed,  are  outstanding  in  the  fields  of 
modernizing  and  new  construction. 

“A  thorough  national  modernizing 
program  would  so  change  the  aspect  of 
America  as  to  go  far  toward  dispelling 
depression  as  a  mental  state,”  the  report 
says.  In  industrial  and  power  plant 
equipment  alone  the  report  estimates 
that  55  per  cent  of  all  existing  equip¬ 
ment  is  more  than  ten  years  old,  and 
that  the  purchase  of  $5,350,000,000 
worth  of  new'  machinery  normally 
needed  has  been  deferred. 

Continuation  of  profit  incentive  asked 

Six  recommendations  are  made  in  the 
report  for  the  accomplishment  of  a  re¬ 
turn  of  confidence.  They  are:  (1)  As¬ 
surance  to  private  enterprise  that  the 
profit  incentive  will  continue  to  receive 
public  approval  as  an  energizing  motive 
for  economic  activity.  (2)  Public  recog¬ 
nition  that  the  only  legitimate  purpose 
of  taxation  is  to  provide  the  necessary 
revenue  for  government  and  not  to  ef¬ 
fect  a  punitive  redistribution  of  wealth 
which  paralyzes  business  initiative  or 
for  any  other  purpose.  (3)  Removal 
through  a  permanent  balancing  of  the 
budget  of  the  threat  of  uncontrolled  in¬ 
flation.  (4)  Removal  of  any  remaining 
|hreat  of  a  sudden  and  arbitrary  change 
>n  our  monetary  policies.  (5)  Assurance 
that  companies  which  have  adjusted 
their  business  methods  and  policies  to 
the  temporary  emergency  program  of 


NR.A  will  be  free  from  the  uncertainties 
of  unreasonable  or  arbitrary  adminis¬ 
tration.  (6)  Clarification  of  the  govern¬ 
ment’s  policies  toward  measures  and 
trends  which  are  inconsistent  with  our 
economic  system. 


Low-Priced  Range  Sought 
for  West  Coast  Campaign 

Emulating  the  E.H.F.A.  policy  of  pro¬ 
viding  major  appliances  to  consumers  at 
low  cost,  the  Los  Angeles  Bureau  of 
Power  and  Light  has  invited  proposals 
from  manufacturers  for  a  range  to  retail 
at  less  than  $100.  The  bureau,  seeking  a 
‘■price  leader”  for  a  co-operative  electric 
range  campaign,  specifies  “at  least  one 
design  of  electrical  cooking  equipment  for 
this  community,  standardized  as  to  elec¬ 
trical  characteristics,  and  competitive,  ca¬ 
pacity  for  capacity,  style  for  style,  and 
comparable  as  to  price  with  the  more  ad¬ 
vanced  styling  of  the  latest  gas  equip¬ 
ment.” 

Much  in  the  manner  of  T.V.A.,  each 
range  will  carry  on  its  surface  the  bureau’s 
“Certificate  of  Approval.”  The  bureau 
agrees  to  “certify”  to  the  quality  and  oper¬ 
ating  efficiency  of  every  campaign  range. 
A  feature  of  the  program  includes  close 
sales  co-operation  between  the  bureau  and 
retail  dealers.  The  bureau  will  give  free 
installation  on  its  system  subject  to  cer¬ 
tain  conditions,  give  free  maintenance  ser¬ 
vice  for  one  year,  carry  on  a  definite  ad¬ 
vertising  program  for  the  promotion  of 
feature  models,  give  sales  support  and 
maintain  display  rooms. 


Westinghouse  Builds  Line 
to  Study  Lightning 

To  study  further  the  value  of  “Coun¬ 
terpoises”  as  a  means  of  protecting 
power  lines  from  lightning  damage  the 
Westinghouse  Electric  &  Manufacturing 
Company  has  completed  a  2,000-ft.  trans¬ 
mission  line  at  Trafford,  Pa.  The  line 
originates  at  the  company’s  high-voltage 
laboratory  and  terminates  there  after 
traversing  a  more  or  less  rectangular 
loop.  It  is  of  conventional  wood-pole 
type  with  crossarms  40  ft.  above  ground 
supporting  two  power  cables  by  means 
of  porcelain  insulator  strings.  A 
flexible  buried  ground  wire  system  is 
employed  which  can  be  easily  changed 
to  form  various  counterpoise  combina¬ 
tions.  Voltages  up  to  3,000,000  will  be 
applied  to  the  line  and  measurements 
made  by  sensitive  instruments  at  the 
laboratory  and  with  a  cathode-ray  os¬ 
cilloscope  installed  on  an  automobile. 


Bay  State  Merger  Refused 

Petition  of  the  Wachusett  Electric  Com¬ 
pany  and  the  Leominster  Electric  Light  & 
Power  Company  for  approval  of  their 
consolidation  and  of  the  issuance  by  the 
Wachusett  utility  of  additional  capital 
stock  of  the  par  value  of  $320,000  has  been 
dismissed  by  the  Massachusetts  Depart¬ 
ment  of  Public  Utilities. 


P.W.A.  Power  Board 
Set  Up  by  Ickes 

Three-man  review  group  will  consider  ap¬ 
plications  for  municipal  plant  loans  and 
grants.  Uniform  policies  on  controversial 
questions  to  be  evolved. 

A  Public  Works  Administration  Elec¬ 
tric  Power  Board  of  Review  was  estab¬ 
lished  last  week  by  P.W.A.  Adminis¬ 
trator  Harold  L.  Ickes.  The  duties  of 
the  new  board  will  include  reviewing 
disapprovals  and  special  conditions  im¬ 
posed  by  any  P.W.A.  division  and  to 
make  recommendations  to  the  Deputy 
Administrator  with  regard  to  application 
of  public  bodies  to  finance  the  construc¬ 
tion,  repair,  improvement  or  extension 
of  electrical  power  plant  facilities. 

The  board  will  be  composed  of  Henry 
T.  Hunt,  general  counsel  of  P.W.A.; 
Morris  L.  Cooke,  chairman  of  the  Mis¬ 
sissippi  Valley  Committee,  and  Otto  M. 
Rau,  counselor  for  the  administrator. 

Ickes  gives  reasons  for  formation 

In  announcing  the  formation  of  the 
board,  Mr.  Ickes  stated  that  because 
of  the  wide  variety  of  conditions  under 
which  such  applications  are  made,  the 
controversial  nature  of  certain  of  the 
projects  and  the  important  economic  fac¬ 
tors  involved  in  the  general  questions 
of  power  development,  it  was  felt  that 
such  projects  should  receive  the  atten¬ 
tion  of  the  new  review  board,  com¬ 
prised  of  men  who  have  made  detailed 
studies  of  the  issues  involved. 

One  of  the  first  duties  of  the  board 
will  be  to  formulate  and  submit  instruc¬ 
tions  for  the  guidance  of  various  P.W.A. 
divisions  with  regard  to  controversial 
questions  affecting  municipal  power  proj¬ 
ects.  so  that  uniform  policies  and  han¬ 
dling  of  these  questions  might  be 
evolved. 


Cooper  Quits  T.V.A.  Post; 
Hits  Authority’s  Policies 

Gen.  James  W.  Cooper  resigned  last 
week  as  Land  Commissioner  of  the 
Tennessee  Valley  Authority.  In  a  letter 
addressed  to  the  directors  of  T.V.A. 
General  Cooper  criticised  the  “policies 
being  pursued”  by  the  authority. 

“It  is  a  great  undertaking  and  should 
be  carried  out,”  General  Cooper  said. 
“But,  in  my  humble  opinion,  it  cannot 
be  a  success  under  the  policies  now 
being  pursued  by  the  Tennessee  Valley 
Authority,  and  by  treating  its  employees 
as  I  have  been  treated.”  General 
Cooper  charged  that  no  co-operation  had 
been  given  him  by  T.V.A.  and  added 
that  he  did  not  know  “why  I  was  ever 
employed.”  Stating  that  he  believed 
his  main  disqualification  to  be  that  he 
is  a  “native  Tennesseean,”  General 
Cooper  asserted  that  “I  have  never  made 
a  single  suggestion  to  one  of  the  T.V.A. 
directors  that  has  been  approved. 

General  Cooper’s  resignation  fol¬ 
lowed  the  appointment  of  John  I. 
Snyder,  Assistant  Solicitor  of  the  T.V.A. 
legal  division,  as  director  of  land  ac¬ 
quisition. 
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Florida  Contractors 
Find  Help  From  Code 

Three-day  Orlando  meeting  of  state  con¬ 
tractors  and  dealers  devoted  to  industry 
co-operation  and  code  problems. 

sincere  desire  to  co-operate  with  otlier 
braiK'hes  of  the  electrical  industry  was 
the  keynote  struck  at  the  convention  of 
the  Florida  State  Electrical  Contractors 
and  Dealers  Association,  held  in  Orlando 
May  21  to  23.  Two  days  were  spent  in 
examination  of  the  electrical  contracting 
subdivisional  code  of  the  construction  in¬ 
dustry.  A  half-day  session  was  given  to 
an  oi)en  meeting  attended  hy  manufac¬ 
turers’  representatives,  jobbers,  utilities  and 
labor  representatives. 

The  meeting  was  unanimous  in  its  ac¬ 
ceptance  of  the  contractors’  code  and  the 
enthusiasm  aroused  by  it  was  stated  em¬ 
phatically  by  the  association’s  president, 
George  L.  LaV'^igne,  who  said:  “If  it  is 
not  abused,  it  can  be  the  salvation  of  all 
industry.  Some  weaknesses  still  exist, 
but  they  can  be  ironed  out.”  Comments 
indicated  that  the  code  will  remedy  such 
evils  as  reoi)ening  of  bids,  incomplete  speci¬ 
fications  and  cut-throat  bidding. 

.\side  from  the  help  expected  from  the 
code  and  more  harmonious  relations  with 
other  industry  groups,  the  Florida  con¬ 
tractors  base  their  hopes  for  business  on 
co-ojjerative  promotional  plans.  One  such 
plan,  described  by  Charles  S.  Broward, 
was  carried  out  successfully  in  Miami. 
With  the  object  of  interesting  architects 
and  builders  in  more  adequate  electrical 
facilities,  a  skeleton  set  of  wiring  specifica¬ 
tions  developed  from  adequacy  standards 
compiled  by  the  N.Fi.C.A.  and  the  E.E.I. 
were  prepared  and  recommended  to  local 
architects  and  builders.  An  “ambassador” 
circulated  among  the  group  to  offer  help 
on  any  electrical  problems  that  arose. 

• 

N.E.M.A.  Gives  Status 
of  Supplemental  Codes 

Six  supplemental  codes  to  the  code 
for  the  electrical  manufacturing  indus¬ 
try  have  been  submitted  to  the  National 
Recovery  Administration  up  to  May  10, 
the  National  Electrical  Manufacturers 
Association  has  announced.  The  codes 


COMING  MEETINGS 


Kdifion  KIrctric  Institute — Atlantic  City, 
N.  J.,  June  4-7.  B.  F.  Weadock,  429 
I^^exington  Ave.,  New  York. 

Canadian  Kiectrical  AHsoeiation — An¬ 
nual  convention.  Seigniory  Club,  P.Q. 
(Lucerne-in -Quebec),  June  13-15.  B. 
C.  Fairchild,  409  Power  Building, 
Montreal,  Que. 

Cublir  Utilities  AdTertising  Association 
— Annual  convention.  New  York  City, 
June  17-20.  Eric  W.  Swift,  (Common¬ 
wealth  Edison  Company,  Chicago,  Ill. 

American  Society  of  Mechanical  Engi¬ 
neers — Semi-annual  meeting,  Denver, 
Col.,  June  25-28.  Calvin  W.  Rice, 
29  W.  39th  St,  New  York. 

.\merican  Institute  of  Electrical  Engi¬ 
neers  —  Summer  convention.  Hot 
Springs,  Va.,  June  25-29.  H.  H.  Hen¬ 
line,  33  W.  39th  St.,  New  York. 


now  before  XR.\  are:  Electric  welding, 
flashlights  and  dry  batteries,  refrigera¬ 
tion,  wiring  device,  industrial  lighting, 
and  industrial  furnace. 

Eight  additional  supplementary  codes 
are  ready  for  presentation  to  the  NR  A. 
They  are:  Domestic  appliances,  food 
service  equipment,  portable  lamp  and 
shade,  signaling  apparatus.  X-ray,  elec- 
troniedical,  non-metallic  conduit,  lam¬ 
inated  phenolic  products. 

Twenty-eight  supplemental  codes  re¬ 
main  in  various  stages  of  evolution, 
and  three  additional  codes  have  been 
discussed  for  formulation. 

Bay  State  Utility 
Offers  Free  Ranges 

Withdrawal  of  Amherst,  Mass.,  gas  com¬ 
pany  results  in  offer  to  replace  and  install 
electric  ranges.  Exchange  meets  wide  ac¬ 
ceptance  from  former  gas  users. 

Free  replacement  and  installation  of 
electric  ranges  in  place  of  gas  outfits  is 
being  made  by  the  Western  Massachusetts 
Companies  in  the  city  of  Amherst,  Mass. 
The  Amherst  Gas  Company,  a  subsidiary 
of  the  Western  Massachusetts  Companies, 
due  to  unprofitable  operations  is  going  out 
of  business. 

According  to  Harry  E.  Duren,  vice- 
president  of  the  gas  company,  the  utility 
felt  morally  obligated  to  provide  electric 
range  service  for  its  826  users  of  domestic 
gas  service.  The  basis  of  the  replacement 
plan  is  an  offer  by  the  utility  to  substitute 
a  three-plate  Westinghouse,  Universal  or 
Hotpoint  electric  range  of  about  6.5  kw. 
rating  for  any  gas  range  of  the  simpler 
and  older  type.  Where  necessary  the 
utility  is  also  providing  fuel-operated 
“kitchen  heaters”  with  water  coils. 

A  table  top  range  of  the  above  makes, 
with  four  plates  and  improved  design,  is 
available  for  substitution  where  the  gas 
outfits  are  more  modern  and  elaborate. 
The  substitute  ranges  are  shown  in  a 
motor-truck  which  parks  for  two  or  three 
days  at  a  time  in  each  neighborhood  cov¬ 
ered  by  a  sales  crew,  whose  function  is  to 
explain  to  the  housewife  the  advantages 
of  electric  cookery.  The  energy  rate  in 
Amherst  has  been  fixed  at  3  cents  per 
kilowatt-hour. 

Results  of  the  campaign  have  been  highly 
satisfactory.  Before  the  plan  went  into 
effect  there  w’ere  183  electric  ranges  in  use 
in  Amherst  homes.  .\s  of  May  23  there 
are  448  homes  using  electric  cooking. 
“Bottled  gas”  is  said  to  be  offering  little 
comi)etition  to  the  effort  to  change  the  city 
over  to  electric  ranges. 

• 

Martin  Insull  Trial 
Scheduled  for  July  16 

Pleading  not  guilty  to  the  charge  of 
embezzling  $364,720  from  the  funds  of 
the  Middle  West  Utilities  Company, 
Martin  J.  Insull  last  week  heard  Chi¬ 
cago  Criminal  Court  Judge  J.  F.  Fardy 
set  the  date  for  his  trial  at  July  16. 
Meanwhile.  Samuel  Insull,  through  his 
attorney,  Floyd  Thompson,  filed  a  brief 


.  .  .  THIS  WEEK 
IN  WASHINGTON 


White  River  Power  Company  asks  license 
for  three-dam  hydro  project  .  .  .  P  W'.A.’s 
Electrical  Board  of  Review  begins  work 
Letter  delivery  bill  gets  Senate  cor.unittee 
approval. 


The  White  River  Power  Com¬ 
pany  has  submitted  an  amended 
application  for  a  license  covering  its 
project  on  the  White  River  in  Arkan¬ 
sas  and  Missouri.  Three  dams  are  to 
be  substituted  for  one  high  dam  as 
proposed  in  the  original  application. 
Under  the  amended  plan  there  is  to 
be  a  dam  creating  a  79-ft.  head  at 
Wild  Cat  Bend,  another  creating  a 
52-ft.  head  at  Bull  Shoals  and  a  third 
creating  an  82-ft.  head  at  Hog  Thief. 
It  is  proposed  to  install  159,000  hp. 
• 

Every  effort  is  being  made  by  the 
newly  created  Electrical  Board  of 
Review  of  the  Public  Works  Admin¬ 
istration  to  complete  its  rules  and 
regulations  at  the  earliest  possible 
time.  William  Grossman,  a  New 
York  lawyer,  has  been  engaged  to 
serve  as  secretary  of  the  new  board, 
which  will  pass  upon  all  applications 
for  loans  for  power  projects. 

• 

Restriction  of  the  number  of  let¬ 
ters  that  may  be  delivered  by  mes¬ 
sengers  in  private  employ  has  been 
approved  by  the  Senate  post  offices 
committee.  The  bill  already  has 
passed  the  House.  As  reported  by 
the  Senate  committee  not  more  than 
25  letters  may  be  delivered  by  mes¬ 
senger  without  payment  of  postage, 
even  if  delivered  by  the  employer’s 
own  messenger.  Power  companies 
were  among  those  objecting  to  the 
bill  on  the  ground  that  some  com¬ 
panies  used  superannuated  employees 
in  the  service  of  delivering  monthly 
bills.  No  public  hearing  was  held  on 
this  measure. 

PAUL  WOOTON, 

Washington  Correspondent. 


in  the  federal  court  in  support  of  the  de- 
fen.se  contention  that  he  had  been  il¬ 
legally  .seized  in  Turkey.  He  faces  trial 
in  the  federal  court  on  charges  of  using 
the  mails  to  defraud. 
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Commonwealth  Edison  ^ 

Wins  Safety  Award  [ 

Commonwealth  Edison  Company  last  ! 
week  received  the  trophy  of  the  public  \ 
utilities  at  the  twelfth  annual  Midwest  | 
.safety  conference.  This  was  for  the  | 
eighth  time  in  ten  years.  The  confer-  I 
ence  was  sponsored  by  the  Chicago  t 
Safety  Council,  the  Illinois  Industrial 
Commission  and  the  safety  section  of  I 

the  American  Railway  Association.  > 

Commonwealth  Edison  employed  an  j 

average  of  8,200  persons  for  the  six  i 

months  covered  by  the  award.  The  em-  i 

ployees  worked  8,600,000  man-hours,  j 

with  time  lost  due  to  accidents  only  4.3  i 

hours  per  million  man-hours  worked 
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Third  Consecutive  Week’s  Gain 
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Energy  output  in  central  electric  light 
and  power  plants  during  the  week  ended 
May  26  was  the  largest  for  any  week  of 
the  month.  Rising  to  1,654,903,000  kw.-hr., 
according  to  the  Edison  Electric  Institute, 
it  fell  only  one  per  cent  short  of  the 
year’s  record  attained  in  the  week  of  April 
21.  It  surpassed  corresponding  production 
in  1933  by  10.8  per  cent  and  in  1932  hy 
16  per  cent,  besides  rising  somewhat  above 
1931.  It  made  the  third  consecutive  rise 
after  the  moderate  decrea.se  at  the  end  of 
.\pril. 

The  largest  regional  increase  over  last 
vear  occurred  in  the  Mountain  states ;  on 


the  Pacific  coast,  with  15  per  cent,  the 
gain  was  only  slightly  smaller  than  during, 
the  past  few  weeks.  In  the  Central  in¬ 
dustrial  area  the  advance  over  1933  was 
also  moderately  less  than  it  has  been 
lately,  but  it  exceeded  13  per  cent.  Con¬ 
tinued  progress  is  also  shown  in  New  Eng¬ 
land  and  the  South,  although  the  figures 
are  smaller  than  they  have  been,  while  the 
Middle  .Atlantic  and  West  Central  areas 
improved. 


Per  Cent  Change  from  Previous  Year 


Weekly  Output,  Millions  of  Kw.-Hr. 


1934 
May  26  ..  1,655 
May  19. 

May  1 2 . 

May  5 . 

.tpr.  28 


1.650 
1.643 
I  633 
1,669 


1933 

May  27  .  1.494 

May  20 
May  13 
May  6 
.4pr.  29 


1932 

May  28...  1.425 
1,483  May  21. 

1,468  May  14, 

May  7. 


.1,436 


1,428  .\pr.  30. 


1.436 

1.437 
1,429 
1.455 


Region 

May  26 

-Week  ended - 
May  19 

May  12 

New  England . 

-1-  5.4 

+  8.5 

+  9.1 

Middle  Atlantic. . . . 

-t-  9.  1 

+  8.6 

+  7.7 

Central  Industrial  . 

-1-13.4 

+  14.6 

+  15.5 

West  Central . 

+  11.3 

+  8.8 

+  8.7 

Southern  States .... 

+  5.8 

+  5.0 

+  7.6 

Rocky  Mountain  . . 

+  24.0 

+  21.8 

+  25.5 

Pacific  Coast . 

+  15.0 

+  16.5 

+  16.0 

United  States  .... 

+  10.8 

+  11.2 

+  11.9 

Milan  Edison  Co.  Reviews 
Its  50  Years’  Operation 


Half  a  century’s  operations  are 
summed  up  in  the  recent  annual  report 
of  the  Milan  (Italy)  Edison  Company, 
whose  first  plant  went  into  regular  oper¬ 
ation  less  than  a  year  after  the  first  sta¬ 
tion  of  the  New  York  Eidison  Company. 
A  syndicate  formed  in  the  autumn  of 

1881,  having  secured  a  lease  of  tZdison 
patents,  operated  an  experimental  in¬ 
stallation  for  lighting  the  lobby  of  the 
famous  La  Scala  Theater,  February  11, 

1882.  The  permanent  station,  of  four 
l,20<)-light  “Jumbo”  dynamos  on  the 
same  site,  began  regular  operation  June 
28,  1883,  and  half  a  year  later,  when  La 
Scal.'i  was  opened  for  the  season,  the 
building  was  lighted  with  2,280  Edison 
light-. 

The  first  trial  of  single-phase  trans¬ 
mission  (Zipernowski  system),  over  a 
distance  of  3  mile,  followed  in  less  than 
three  years,  on  May  20,  1886.  Subse- 
hueiit  progress  was  similar  to  that  in 
the  <  nited  States.  Additional  steam  ca- 
paci  y  was  followed  by  construction  of 
'ariens  hydro-electric  plants,  20-mile 


transmission  at  13,500  volts  began  in 
1898,  a  2,000-kw.  Parsons  turbine  was 
installed  in  1902,  13,500-volt  transmission 
was  extended  to  100  miles  in  1923.  In 
recent  years  the  company’s  production 
from  steam  has  become  negligible,  the 
present  output  being  almost  entirely  hy¬ 
dro-electric.  In  1932  the  company  de¬ 
livered  nearly  one-fourth  of  the  total 
energy  to  ultimate  consumers  in  the  en¬ 
tire  country  and  now’  compares  with 
some  of  the  larger  utilities  in  the  L^nited 
States. 


Industrial  Power  Use 
Shows  Marked  Increase 


More  and  more  energy  is  being  gen¬ 
erated  to  satisfy  the  rising  demand  for 
industrial  power.  An  estimate  based  on 
recent  figures  for  weekly  output  indi¬ 
cates  a  gain  in  this  class  of  consump¬ 
tion  during  April  of  30  per  cent  over 
1933.  Although  actual  figures  will  not 
be  available  for  some  time,  it  is  evident 
that  wholesale  energy  sales  w’ere  well  in 
excess  also  of  those  for  the  month  in 
1928  and  1932.  They  should  not  miss 


those  of  the  banner  year  for  such  sales, 
1929,  by  more  than  12  per  cent,  while 
total  sales  to  ultimate  consumers  will 
probably  come  w'ithin  4  per  cent  of  that 
year’s  .April  sales. 

• 

Electricity  in  2034 
Visioned  at  Chicago 

“Preview  of  Industrial  Progress  in  the 
Next  Century”  includes  forecasts  of  new 
energy  sources.  Compton  outlines  atomic 
research  possibilities. 

Visions  of  the  world  of  2034  and  the 
part  that  electricity  will  play  in  the 
social  and  industrial  development  of  the 
century  to  come  were  spread  before  the 
meeting  of  some  600  leaders  of  industry, 
science,  medicine  and  education  at  Chi¬ 
cago  last  week.  Summoned  by  .Alfred 
P.  Sloan,  Jr.,  General  Motors  Corpora¬ 
tion  president,  they  met  at  the  Century 
of  Progress  E.xhibition  for  a  “Preview 
of  Industrial  Progress  in  the  Next 
Century.” 

The  realm  of  atomic  research  was  por¬ 
trayed  by  Arthur  H.  Compton,  Nobel 
Prize  winner  and  professor  of  physics 
at  the  University  of  Chicago.  “Great 
high-voltage  equipment  is  almost  com¬ 
pleted,”  Professor  Compton  told  his 
listeners,  “which  will  form  a  new  tool 
for  investigating  the  inner  citadel  of 
the  atom,  where  its  precious  store  of 
energy  is  hidden.  Powerful  instruments 
are  being  built  for  observations  in  vari¬ 
ous  parts  of  the  world  to  study  those 
mysterious  visitors  from  outer  space 
which  we  call  cosmic  rays.  The  study 
of  cosmic  rays  leads  to  the  remote  possi¬ 
bility  that  such  experiments  may  provide 
a  new  store  of  available  energy,  he  said. 
“In  an  age  when  available  power  is  a 
problem  of  great  importance,  the  possi¬ 
bility  of  synthetically  preparing 
chlorophyll,  and  through  its  action  store 
up  chemically  the  power  from  the  sun 
in  a  more  efficient  way  than  can  be  done 
through  plants,  is  an  enticing  one.  It 
would  seem  highly  probable  that  physi¬ 
cal  and  chemical  methods  of  making 
artificial  living  cells  will  be  developed. 
Enough  progress  toward  understanding 
the  processes  involved  has  already  been 
made  to  predict  that  this  further  step  is 
probable  in  the  not  distant  future.” 

Whitney  tells  of  “sunlight  motor” 

Dr.  Willis  R.  Whitney  of  the  General 
Electric  Company  stated  that  present- 
day  discoveries  regarding  neutrons, 
positrons,  deutons  and  tritons  may  be 
expected  to  bring  practical  advances  as 
important  as  those  dependent  on  the 
electron.  He  added  that  he  had  seen  a 
tiny  electric  motor  running  directly  by 
sunlight. 

Columbia  University’s  Prof.  Walter 
B.  Pitkin  looked  back  from  2034  and  re¬ 
called  that  “photo-electric  and  electro¬ 
chemical  generators,  some  as  small  as 
“alarm  clocks,”  had  made  useless  the 
power  systems  of  the  century  before. 
Professor  Pitkin’s  vision-in-reverse  pic¬ 
tured  the  average  American  home  utiliz¬ 
ing  25,000  kw.-hr.  yearly  from  its  home¬ 
made  energy  machines. 
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As  to  Rates  .  .  . 

Tennessee  Electric  Power  Company 
has  been  requested  by  the  city  of  Chatta¬ 
nooga  to  reduce  its  rates  to  the  level  of 
those  charged  by  the  city  of  Tupelo,  Miss., 
in  a  petition  filed  with  the  state  Railroad 
and  Public  Utilities  Coinniission.  The  Tu- 
IK-lo  rates  were  fixed  by  the  Tennessee 
X’alley  Authority  as  the  "yardstick”  for 
jKJwer  rates  in  the  Tennessee  Valley. 
The  petition  filed  by  the  city  contends  that 
"notwithstanding  the  fact  that  defendant 
voluntarily  made  a  reduction  in  its  rates 
early  this  year,  the  citizens  of  Chatta¬ 
nooga  are  entitled  to  a  substantial  reduc¬ 
tion”  in  present  charges.  It  further  con¬ 
tended  that  "it  is  a  matter  of  common 
knowledge  that  the  Tennessee  Valley 
Authority  has  entered  into  contracts  with 
various  municipalities  for  the  furnishing  of 
current  to  be  distributed  by  such  munici¬ 
palities  at  a  rate  approximately  50  per 
cent  less”  than  rates  of  the  Tennessee 
Electric  Power  Company.  Porter  Dunlap, 
member  of  the  commission,  said  that  twenty 
<lays  will  be  allowed  the  power  company 
to  file  an  answer. 

Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore  has  been 
ordered  to  refund  $353,469  of  the  $1,678,- 
977  collected  from  the  receivers  of  the 
United  Railways  between  January  6,  1933, 
and  April  30,  1934.  Holding  that  the  rate 
of  9J  mills  per  kilowatt-hour  charged  the 
United  for  power  was  too  high.  Judge 
William  C.  Coleman  handed  down  an 
opinion  in  the  United  States  District 
Court  reducing  the  rate  by  2  mills.  The 
case  arose  on  a  petition  filed  by  the  power 
comi)any  asking  that  it  be  designated  a 
preferred  creditor  of  the  United  for  the 
six-month  peri(xl  between  August,  1932, 
and  January,  1933,  the  date  of  the  receiver¬ 
ship,  as  provided  for  under  the  law  govern¬ 
ing  receiverships.  For  this  period  the 
IK)wer  company  contended  the  United  owed 
it  $509,899,  a  sum  based  on  the  9J-mill 
rate.  Judge  Coleman  granted  the  pre¬ 
ferred-creditor  status,  but  made  the  new 
rate  retroactive  and  cut  the  amount  to  be 
I>aid  by  $107,347  to  $402,552. 

Public  Service  Company  of  Indiana 
has  been  granted  a  rehearing  by  the  state 
Public  Service  Commission  in  the  recent 
case  in  which  rates  were  ordered  reduced 
in  approximately  270  cities  and  towns 
served  by  the  company.  Effects  of  the 
order  granting  the  rehearing  will  be  to 
nullify  a  temiK)rary  restraining  order  is¬ 
sued  in  federal  court  at  South  Bend  by 
the  terms  of  which  the  commission  was 
prohibited  from  enforcing  rate  reductions. 
The  reductions  were  to  have  taken  effect 
May  1. 

Missouri  Power  &  Light  Company 
has  been  ordered  by  the  state  Public 
Service  Commission  to  file  detailed  in¬ 
formation  as  to  the  cost  of  the  lines  it 
has  constructed  for  the  purpo.se  of  fur¬ 
nishing  electricity  to  rural  customers. 
The  report  must  also  contain  informa¬ 
tion  on  the  number  of  such  customers, 
the  total  annual  revenues  from  this 
source  and  other  data  as  may  be  neces¬ 
sary  and  useful  in  determining  the 
reasonableness  of  the  present  rates  and 
rules  for  providing  such  extensions. 


San  Diego  Consolidated  Gas  &  Elec¬ 
tric  Company  has  applied  to  the  Cali¬ 
fornia  Railroad  Commission  for  au¬ 
thority  to  establish  a  temporary  rate 
schedule  allowing  discounts  for  excess 
power  used  by  individual  consumers  in 
pumping  w'ater  on  farms.  The  rates 
would  be  effective  for  one  year  from 
April  1,  1934,  and  provide  for  50  per  cent 
discount  for  all  electric  power  in  excess 
of  amounts  used  in  the  like  1933-34 
period. 

• 

Utility  Fights  City  Plant 

Suit  has  been  filed  by  the  Missouri 
Utilities  Company  in  the  Moniteau 
County  Circuit  Court  in  California,  Mo., 
to  restrain  the  city  from  registering  a 
$100,000  issue  of  bonds  to  finance  the 
construction  of  a  municipal  light  and 
power  plant  and  distribution  system. 
The  bonds  were  voted  by  the  citizens 
last  October  and  the  Federal  Public 
Works  Administration  has  allotted  the 
city  a  $155,000  grant  and  loan  for  the 
project.  The  Missouri  Utilities  Com¬ 
pany  has  been  furnishing  electric  cur¬ 
rent  in  California  under  a  franchise 
awarded  by  the  city  and  it  contends 
that  its  rates  are  satisfactory  and  rea¬ 
sonable. 

• 

Middlesboro  Election 
Set  for  June  16 

Voters  of  Middlesboro,  Ky.,  will  de¬ 
cide  June  16  whether  or  not  a  municipal 
electric  power  plant  will  be  built.  The 
city  already  has  a  loan  and  grant  total¬ 
ing  $328,000  for  that  purpose  from  the 
Public  Works  .Administration.  An  order 
restraining  city  officials  from  awarding 
a  contract  for  the  construction  of  the 
plant  until  a  referendum  has  been  held 
was  entered  by  the  Court  of  Appeals 
at  Frankfort.  Inasmuch  as  a  petition 
for  a  referendum  signed  by  58  per  cent 
of  the  voters  had  been  filed,  the  court 
held  the  city  officials  may  not  enter  into 
a  contract  of  their  own  volition.  Several 
taxpayers  and  the  Kentucky  Utilities 
Company  sought  the  injunction. 

• 

Municipal  Survey  Defeated 

Movement  to  build  a  municipal  light 
plant  in  East  Cleveland  was  recently 
blocked  when  the  city  commission  voted 
against  a  projKjsed  ordinance  to  employ 
an  expert  to  make  a  preliminary  survey. 
East  Cleveland  is  served  by  the  Cleveland 
Electric  Illuminating  Company. 

• 

Marion  Plant  Delayed 

Action  taken  toward  the  purchase  by  the 
city  of  Marion,  Ind.,  of  the  Indiana  Gen¬ 
eral  Service  Company’s  plant  inside  the 
city  has  been  checked  by  the  City  Council. 
That  body  has  passed  a  resolution  cancel¬ 
ing  a  hearing  and  delaying  indefinitely  a 
special  election  which  had  been  scheduled 
for  June  5.  Mayor  Jack  Edwards  and 
the  Board  of  Public  Works  were  in¬ 
structed,  however,  to  hire  engineers  to  in¬ 
vestigate  the  feasibility  of  the  purchase. 


Kennett  Files  Suit 
on  Bond  Issue 

The  city  of  Kennett  has  applied  to  the 
Missouri  Supreme  Court  for  a  writ  of 
mandamus  to  compel  State  Auditor  For¬ 
rest  Smith  to  register  a  $140,00(1  bond 
issue  voted  by  the  citizens  of  Kennett 
on  August  9,  1933,  to  finance  tlie  pur¬ 
chase  or  construction  of  a  muiiiciiial 
light  and  pow’er  plant.  The  mandannis 
action  was  instituted  after  the  .Arkansas- 
Missouri  Power  Company  had  tiled  an 
injunction  suit  in  the  Cole  County  Cir¬ 
cuit  Court  at  Jefferson  City  to  re-train 
.Auditor  Smith  from  registering  the 
bonds. 

The  private  power  company  contend> 
that  the  election  of  last  August  vva>  il¬ 
legal  inasmuch  as  it  submitted  a  duai 
proposal  of  either  construction  or  pur¬ 
chase.  The  vote  was  1,333  for  and  only 
58  against.  P.W.A.  has  allotted  the  cit\ 
$150,000. 

• 

Public  Ownership  Rejected 

Each  of  four  proposals  for  acquisition 
by  the  city  of  the  electric,  water,  gas 
and  heat  services  was  rejected  by  a  de¬ 
cisive  vote  by  the  citizens  of  Noblesville, 
Ind.,  recently.  Poll  records  showed 
that  75  per  cent  of  the  registered  voters 
took  part  in  determining  the  question 
of  municipal  ownership. 

Cushing  Plant  Delayed 

Taking  of  bids  on  the  construction 
and  equipping  of  the  proposed  municipal 
light  and  power  plant  at  Cushing,  Okla., 
has  been  postponed  indefinitely. 
P.W.A.  grant  and  loan  of  $350,000  has 
been  allotted. 

Municipal  Ownership 
Meets  Boston  Setback 

Efforts  of  municipal  ownership  advo¬ 
cates  to  nullify  many  of  the  present  legal 
safeguards  against  cities  and  towns  em¬ 
barking  hastily  upon  public  power  sup¬ 
ply’  in  competition  with  existing  utilities 
received  a  severe  setback  in  the  Massa¬ 
chusetts  Legislature  last  week.  Repre¬ 
sentative  Birmingham  of  Brighton 
sought  to  have  a  measure  substituted  for 
an  adverse  committee  report  which 
w’ould  allow’  a  municipality  to  establish 
its  own  electric  service  plant  if  agree¬ 
ment  cannot  be  reached  on  the  purchase 
price  of  an  existing  privately  owned  sys¬ 
tem.  Substitution  was  refused  by  a  vote 
of  103  to  88.  An  attempt  by  Representa¬ 
tive  Tuttle  of  Framingham  to  push 
through  the  Long  bill  doing  away  with 
the  requiremnt  of  purchasing  private 
systems  before  municipalities  can  enter 
the  electrical  field  w’as  also  killed,  by  a 
vote  of  76  to  33. 

A  belated  effort  to  further  public 
ownership  in  the  city  of  Boston  failed 
w’hen  the  House  voted  by  57  to  22 
against  the  Kelly  bill  authorizing  the  city 
to  borrow  money  to  establish  a  system 
in  competition  with  that  of  the  Bo‘-ton 
Edison  Company. 
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FINANCIAL  •  •  •  BUSINESS 


Electric  Power  Corp. 
Revenue  Rises 

Output  and  income  for  first  quarter  show 
increase,  report  of  Electric  Power  &  Eight 
Corporation  states.  Deficit  for  1933  opera¬ 
tions  shown. 

An  output  increase  of  7  per  cent  for  the 
first  quarter  of  1934  is  noted  by  the  sub¬ 
sidiaries  of  Electric  Power  &  Light  Cor- 
]K)ration  in  the  March  31  financial  state¬ 
ment  of  the  coriK)ration,  released  this  week. 
Net  revenue  from  operation  showed  an 
increase  of  $786,890  for  the  first  three 
months  of  1934  over  the  same  1933  period. 
The  net  revenue  for  the  quarter  totaled 
$9,925,758,  comparing  with  $9,138,868  for 
1933.  The  cori>oration  reports  that  during 
the  latter  part  of  1933  such  gains  as  oc¬ 
curred  in  the  sale  of  energy  were  largely 
for  wholesale,  long-hour  use,  low-rate,  in¬ 
dustrial  power.  For  the  first  quarter  of 
1934  there  were  gains  in  sales  for  smaller 
industrial  and  for  commercial  and  resi¬ 
dential  purposes.  All  subsidiaries  shared 
in  the  improvement,  the  report  states. 

$1,000,000  payroll  increase 

A  payroll  increase  of  $1,000,000  during 
1933  as  a  result  of  \R.\  compliance  is 
reported  in  the  corporation’s  annual  state¬ 
ment,  also  released  this  w’eek.  Declining 
revenues  of  operating  subsidiaries  resulted 
in  a  70  per  cent  drop  in  the  corporation’s 
income.  Total  income  for  1933  was  $1,- 
892,270,  being  $4,360,423  less  than  in  1932. 

-As  a  result  of  charges  against  consoli¬ 
dated  income  of  subsidiaries  of  $6,267,226 
of  unearned  and  unpaid  preferred  dividends 


The  ownership  and  operation  of  gas 
and  electric  plants  by  a  municipality 
should  be  directed  to  furnishing  to  the 
people  of  the  municipality  the  best 
utility  services  possible  at  the  lowest 
price.  The  consumer  should  not  be 
made  to  pay  more  for  his  electricity 
and  his  gas  than  it  costs  the  munici¬ 
pality  to  furnish  it  to  him.  The  pur¬ 
pose  of  municipal  operation,  as  I  un¬ 
derstand  it,  is  not  to  make  money  to 
be  transferred  to  the  general  fund  of 
the  city.  Such  a  practice  would  be 
unfair  to  the  consumer.  Such  a  prac¬ 
tice  might  lead  to  certain  extravagances 
in  local  governmental  expenditures.  In 
short,  municipal  electric  light  and  gas 
plants  should  not  be  employed  so  as  to 
shift  the  burden  of  government  from 
the  taxpayers  to  the  consumers  of  utility 
services. 

HERBERT  H.  LEHMAN, 

Governor  of  New  York. 

Opposition  to  diversion  of  municipal  utility 
revenues  to  general  fund  purposes  was  ex¬ 
pressed  by  the  Governor  in  vetoing  a  bill 
which  would  have  permitted  the  city  of 
Watertown  to  sequester  the  surplus  revenues 
of  the  recently  authorized  municipal  electric 
light  plant  ('‘Electrical  World,”  May  26,  page 


by  some  of  the  subsidiaries,  the  net  equity 
of  Electric  Power  &  Light  Corporation 
in  the  consolidated  income  of  subsidiaries 
shows  a  deficit  of  $141,056  for  the  year. 

The  balance  sheet  at  March  31  shows 
$3,445,749  cash  and  $4,070,524  total  current 
assets,  against  $395,672  current  liabilities, 
comparing  with  $3,918,279  cash,  $4,546,216 
total  current  assets  and  $734,097  current 
liabilities  at  December  31,  1933. 

• 

Strike  Threatens 
Toledo  Edison  Co. 

.An  electrical  workers’  strike,  involving 
the  employees  of  the  Toledo  Edison  Com¬ 
pany,  a  Cities  Service  Company  unit, 
which  threatened  to  tie  up  the  Ohio  utility’s 
service  this  week,  has  been  postponed 
{lending  the  result  of  federal  mediation 
efforts.  The  {irincipal  point  of  difference 
between  the  comi>any  and  its  employees  is 
said  to  be  the  demand  of  the  E-lectrical 
Workers  L'nion  for  the  right  to  negotiate 
for  all  employees  of  the  comjiany  and  its 
two  subsidiaries,  irresiiective  of  their 
affiliations.  A  minimum  wage  of  $1  an 
hour  is  also  demanded. 

Seattle  Bond  Ordinance 
to  Speed  Skagit  Project 

.Approval  of  the  Seattle,  Wash.,  $5,- 
()(KMK)()  City  Light  bond  sale  ordinance 
has  been  registered  by  the  City  Council. 
The  Council’s  overriding  of  Mayor  Dore’s 
veto  paves  the  way  for  an  early  resumption 
of  the  construction  program  at  the  Skagit 
hydro-electric  project.  The  newly  voted 
ordinance  becomes  effective  June  16,  and 
Superintendent  of  Lighting  J.  D.  Ross 
plans  to  get  the  work  under  way  im¬ 
mediately  thereafter. 

Outstanding  construction  warrants 
amounting  to  $1,800,000  on  the  Diablo 
plant  will  first  be  paid  off.  The  city  will 
then  advertise  for  bids  and  let  a  contract 
for  completion  of  the  Diablo  power  house. 
Two  95,000-hp.  generating  units  now 
stored  at  Diablo  will  be  installed  in  the 
new  station.  Other  work  planned  includes 
construction  of  a  transmission  line  from 
the  Diablo  plant  to  the  Gorge  and  approxi¬ 
mately  $500,000  in  extending  the  city’s 
distribution  system. 

• 

Central  States  Edison  Has 
New  Reorganization  Plan 

.A  reorganization  plan  for  Central  States 
Edison  Comiiany  has  been  formulated  by 
the  protective  committee  for  holders  of  the 
company’s  5i  {ler  cent  bonds.  The  new 
plan  supersedes  one  prepared  by  the  re¬ 
ceivers  and  abandoned  because  of  opposi¬ 
tion  by  the  committee. 

It  is  now  proposed  to  issue  $500  of  fif¬ 
teen-year  collateral  trust  5  {ler  cent  bonds, 
five  shares  of  5  per  cent  preferred  stock 
and  voting  trust  certificates  for  ten  shares 


of  common  stock  of  a  new  comiiany  for 
each  $1,000  princiiial  amount  of  the  first 
lien  bonds.  Holders  of  debentures,  unse¬ 
cured  two-year  notes  and  unsecured  obli¬ 
gations  will  receive  one  share  of  5  {ler 
cent  preferred  stock  and  five  shares  of 
common  stock  for  each  $1,000  of  debt. 

The  plan  does  not  cover  $250,000  of 
notes  which  are  secured  by  the  pledge  of 
capital  stock  and  obligations  not  pledged 
under  the  indenture  securing  first  lien 
bonds. 


RISING  AGAIN 

As  Congressional  adjournment  be¬ 
comes  imminent,  as  the  probable  char¬ 
acter  of  such  legislation  as  is  to  be 
enacted  becomes  clearer  and  as  a  retro¬ 
gression  from  rigid  NRA  enforcement 
is  evident,  business  gathers  hope  and 
current  figures  indicate  a  halt  in  the 
recent  decline  movement. 

Contradicting  an  expected  continued 
recession,  steel  output  rose  sharply, 
marking  the  first  increase  in  three 
weeks.  Automobile  production  regis¬ 
tered  a  slight  gain  in  a  week  where 
seasonal  decline  was  to  have  been  ex¬ 
pected.  Energy  output,  after  its  dip 
of  a  month  ago,  shows  the  third  succes¬ 
sive  weekly  increase.  Carloadings  add 
a  note  of  cheer  with  a  better  than  usual 
gain.  Commodities,  led  by  drought- 
stricken  wheat,  rose  to  new  high  levels 
for  the  year.  Security  prices,  after  three 
listless  weeks  of  trading,  showed  con¬ 
siderable  strength  in  a  small-volume 
market. 


E.E.I.  Revises  Program 
to  Consider  Power  Code 

Following  announcement  this  week  of 
NRA’s  intention  to  submit  the  electric 
light  and  power  code  to  the  President  for 
approval,  the  Edison  Electric  Institute  has 
revised  the  program  for  its  Atlantic  City 
convention  June  4  to  6  to  include  a  siiecial 
executive  session  to  consider  the  code.  The 
session  will  be  held  Tuesday,  June  5, 
at  3  {i  m. 

• 

Utilities  to  Consolidate 

Petition  of  the  Attleboro  Steam  &  Elec¬ 
tric  Company  and  the  Seekonk  Electric 
Company  for  authority  to  consolidate  has 
been  approved  by  the  Massachusetts  De¬ 
partment  of  Public  Utilities.  The  deiiart- 
ment  also  approved  of  the  issuance  by 
the  Attleboro  comiiany  of  4,032  shares  of 
additional  common  stock  of  the  par  value 
of  $25  to  finance  the  consolidation. 


Weston  Has  Dividend 

Weston  Electrical  Instrument  Com¬ 
pany  has  declared  the  regular  quarterly 
dividend  of  50  cents  on  the  class  .A 
stock.  A  dividend  of  50  cents  on  ac¬ 
count  of  accumulations  will  also  be  dis¬ 
bursed,  reducing  dividend  arrearage  in 
this  stock  to  $1. 


ELECTRICAL  WORLD  ♦  JUNE  2,  1934 


815 


Utility  Securities  Decline  Further 
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Both  common  stocks  and  bonds  of  electric  light  and  power  companies  in  common 
with  the  general  market  show  weakness.  Bonds,  May,  9S.8;  April,  9S.9;  stocks, 
23.0  this  week,  23.9  last  week. 
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PRICE  TREND  OF 
50  POWER  AND 
LIGHT  BONDS 


Commission  Charges 
Utility  Write-Ups 

Report  to  Federal  Trade  Qimmission  al¬ 
leges  $246,515,315  Cities  Service  write-up. 
Company  denies  charge.  Hits  at  "theo¬ 
retical  formulas.” 

Write-ups  in  plant  and  investment  of 
two  utility  groups  held  the  attention  of 
the  Federal  Trade  Commission  in  Wash¬ 
ington  this  week.  Aggregate  write-ups 
of  $246,515,315  in  Cities  Service  Company 
prior  to  1930  were  later  reduced  to 
$70,020,529,  Commission  Examiner  E. 
Lundvall’s  report  alleged. 

Robert  Burns,  counsel  for  Cities  Serv¬ 
ice  Company,  denied  the  allegation  of 
write-ups  in  the  plant  and  investment  value 
of  his  company.  “There  is  no  net  write¬ 
up  in  the  consolidated  investment  account 
in  Cities  Service  Company’s  published 
statement.  On  the  contrary,  there  is  a 
write-down  of  many  millions  of  dollars,” 
Mr.  Burns  stated. 

“These  so-called  write-ups  are  calculated 
according  to  certain  theoretical  formulas 
devised  by  the  commission,  and  the  com¬ 
pany  den'es  that  the  great  bulk  of  them 
are  write-ups  at  all.  Furthermore,  these 
claimed  write-ups  are  pyramided  and  dupli¬ 
cated  in  the  commission’s  report  from 
company  to  company,  so  that  the  total 
arrived  at  bears  no  relation  whatever  to 
the  investment  account  reported  by  the 
company  in  its  consolidated  statements.” 

• 

Heating  Appliance  Makers 
Report  $2,500,000  Sales 

Sales  of  domestic  heating  appliances 
by  28  companies  reporting  to  the  Na¬ 
tional  Electrical  Manufacturers  Associa¬ 
tion  for  the  first  quarter  of  1934  totaled 
about  $2,500,000,  the  association  reports. 
One-third  of  this  value  was  in  flatirons, 
the  number  of  units  of  that  type  of  ap¬ 
pliance  being  446,390.  The  quantities 

Domestic  Heating  Appliances 
Sale*  reported  by  28  companies,  first  quarter  of  1934 
. - Domestic - ^ 


Appliance 

No.  Pcs. 

Value 

.\ir  Heaters 

1,320  w.  or  less — Convector 

1,277 

$5,310 

Radiant. . . 

8.892 

16,910 

Over  1,320  w. — Convector. . 

86 

1,326 

Radiant ... 

50 

528 

Coffee  pots  and  urns  (660  w  or  less) 

Copper . 

24,695 

111,777 

Aluminum . 

2,397 

7,011 

Glass  and  china . 

16,598 

54,921 

Curline  irons . 

243,191 

69,366 

Disk  stoves  or  hotplates 

1,320  w.  or  less  . 

51,069 

70,058 

Flatirons,  traveler  or  boudoir. . 

14,043 

13,166 

Flatirons — standard  household 

Under  51b.,  Automatic . 

35,661 

124,037 

Non-  automatic. 

30, 1 1 7 

31,407 

5-7  Ib.incl.,  Automatic . 

112,443 

323,523 

Non-automatic 

252,238 

307,466 

Flatirons —laundry  and  tailor 

Over  71b.,  .Automatic . 

115 

1,214 

Non-automatic. . 

1,779 

11,415 

Heatinn  pads . 

68,686 

147,242 

Sandwich  toasters . 

106,266 

178.870 

Toasters,  Automatic . 

30,798 

176,527 

Non-automatic.  .  .  . 

162.166 

181,216 

Waffle  irons  and  eriddles  .  .  . 

85,470 

241.400 

Miscellaneous  heatinK  appli- 

ances . 

46,477 

77,153 

Food  mixers . 

33,409 

263,919 

Miscellaneous  motor  -  driven 

.Appliances  . 

22,091 

76,907 

TOTAI-S 

1,350,014 

$2,492,669 

in  the  table  include  only  those  given  by 
the  reporting  companies,  and  therefore 
are  presumably  somewhat  less  than  the 
national  totals. 

• 

French  Importers  to  Fight 
Refrigeration  Tariff  Rise 

Importers  of  electrical  equipment  from 
the  United  States  are  lining  up  in  opposi¬ 
tion  to  a  reported  proposed  increase  in 
the  French  tariff  against  refrigerating 
equipment,  Paris  sources  indicate.  Accord¬ 
ing  to  unofficial  reports,  imported  refriger¬ 
ating  equipment  weighing  less  than  500  kg. 
are  to  suffer  the  greatest  burden  of  the 
tariff  increa.se.  Present  duty  rate  on  this 
tyi)e  refrigerator  is  an  intermediate  duty 
of  230  francs  i>er  100  kg.,  whereas  the  new 
minimum  rate  reixjrted  under  considera¬ 
tion  is  700  francs  i)er  100  kg. 

Rates  on  heavier  electrical  refrigerating 


equipment  would  also  be  raised  under  the 
new  increases,  it  is  reported.  Equipment 
weighing  10,000  kg.  would  be  increased  to 
340  per  100  kg.  and  those  weighing  500 
to  10,000  kg,  would  be  increased  to  480 
francs  per  100  kg.,  it  is  said. 

• 

Frigidaire  at  Chicago 
Features  Conditioned  Home 

An  air-conditioned  home  is  being 
featured  by  the  Frigidaire  Corporation 
at  the  1934  Century  of  Progress  Expo 
sition  at  Chicago,  which  opened  last 
week.  Two  outstanding  features  of  the 
model  home  will  be  the  types  of  do 
mestic  air  conditioning  available  and  a 
lifetime  kitchen  of  efficient  ine.xpensiw 
appliances. 

The  house  is  thoroughly  insulated  and 
has  double-pane  glass  windows.  Tin- 
first  floor  is  air  conditioned  with  a  dm  ’ 
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SALES  OPPORTUNITIES  IN  NEW  CONSTRUCTION 

Spot  coverage  of  the  week.  Projects  approved  and  proposed,  bids  requested, 
equipment  wanted,  funds  available.  Prospects  for  the  electrical  manufacturer. 


sxsteni  operated  from  a  central  system 
ill  the  basement.  Upstairs  rooms  have 
units  of  various  types  to  insure  comfort- 
al)le  conditions  to  meet  the  individual 
requirements  of  the  occupants  and  to 
demonstrate  treatment  of  individual 
reioms.  This  normal  home  demonstra¬ 
tion  system  is  taken  care  of  by  the  self- 
contained  units  upstairs  and  a  standard 
3-hp.  unit  for  the  central  duct  system. 
The  large  amount  of  abnormal  refrigera¬ 
tion  to  cool  the  crowds  of  perspiring 
visitors  attracted  by  the  display  is  fur¬ 
nished  by  a  16J-ton  auxiliary  plant  lo¬ 
cated  in  the  garage,  supplying  condi¬ 
tioned  air  to  both  floors  through  outlets 
above  the  picture  moldings  near  the 
ceilings.  Only  the  normal  installation  is 
exhibited  to  the  general  public. 

• 

Westinghouse  Obtains 
Electric  Elevator  Order 

Westinghouse  Electric  Elevator  Com¬ 
pany  has  received  an  order  for  installation 
of  electric  stairways  in  Bullock’s  depart¬ 
ment  store  in  I>os  Angeles.  The  installa¬ 
tion  will  consist  of  two  risers  of  ten  elec¬ 
tric  stairways  extending  from  first  to  fifth 
fl(*ors  and  will  cost  approximately  $250,000. 
Installation  is  to  be  completed  by  October. 
.Marshall  Field  is  installing  Westinghou.se 
escalators  in  its  main  retail  store  in  Chi¬ 
cago  at  a  cost  of  more  than  $500,000.  the 
elevator  company  has  announced. 

• 

Electric  Household  Corp. 
Shows  $541,936  Profit 

.\  net  profit  of  $541,93()  was  earned 
in  1933  by  Electric  Household  Utilities 
Corporation,  .^fter  two  years  of  deficit 
operation,  the  company’s  consolidated 
account,  issued  this  week,  shows  a  profit 
for  the  year  equal  to  $1.36  a  share  on 
common  stock  outstanding.  In  1932 
there  was  a  net  loss  of  $203,447.  “Busi¬ 
ness  volume  to  date  in  1934  is  at  the 
highest  rate  in  our  history,’’  E.  X.  Hur¬ 
ley,  Jr.,  president,  declared. 

• 

Toridheet  Shipments  Rise 

Toridheet  oil  burner  shipments  for  the 
fir'it  four  months  of  1934  increased  310 
per  cent  over  the  same  1933  period,  the 
Cleveland  Steel  Products  Corporation 
announced  last  week.  More  units  were 
>old  during  the  first  quarter  than  in 
the  first  six  months  of  last  year,  .■\pril 
sales  were  five  times  those  of  April. 
1‘’33.  the  company  reports. 


New  York  Metal  Prices 


May  22.  1934  .May  29,  1934 


Cents  per 

Cents  per 

Pound 

Pound 

Co  per.  eleotrolvuc.. . . 

8.50* 

8.50* 

Le  S  &  Jl.  price 

4.00 

4.00 

An-.mony . 

8.375 

8.25 

Nickel  ingot . 

35.00 

35.00 

Zinc  spot . 

4.70 

4.65 

Ti;  Straits . 

53. 125 

53.  15 

Al'  ninum,  99  per  cent . 

23.30 

23.30 

•Blue  Eazle 


Knoxville,  Term.  —  Tennessee  Valley 
.\uthority  asks  bids  until  June  18  for 
designing,  fabricating,  galvanizing  and 
delivering  699  steel  transmission  towers 
and  accessory  equipment,  w’ith  alternate 
<luotation  on  twelve  w'ood  towers. 

Monroe  City,  Mo. — Plans  e.xtensions 
and  improvements  in  city -owned  electric 
light  and  power  plant,  with  installation 
of  new  equipment.  Fund  of  $60,000  is 
being  arranged. 

Fort  Dodge,  Iowa  —  Tobin  Packing 
Company,  Rochester,  N.  Y.,  care  of  H. 
I’eter  Henschien,  59  East  \’an  Buren 
Street.  Chicago,  Ill.,  architect  and  engi¬ 
neer.  plans  installation  of  motors  and 
controls,  hoists,  conveyors,  refrigerating 
machinery  and  other  equipment  in  multi¬ 
story  food  products  packing  plant  on 
12-acre  tract  of  land  at  Fort  Dodge. 
Cost  about  $150,000. 

Los  Angeles,  Calif. — Rio  Grande  Oil 
Company  plans  installation  of  motors 
and  controls,  electric  pumping  machin¬ 
ery.  air  compressors  and  other  power 
ecpiipment  in  new  oil  refinery  in  South 
(iate  district.  Cost  over  $100,000. 

Paris,  Tenn. — City  plans  installation 
of  additional  equipment,  including  Diesel 
engine,  at  city-owned  electric  light  and 
power  plant.  Cost  about  $50,000. 

Franklin,  Pa. — Franklin  Creek  Refin¬ 
ing  Company  plans  installation  of  motors 
and  controls,  distillation  machinery, 
conveyors,  etc.,  for  expansion  and  im¬ 
provements  in  local  oil  refining  plant. 
Cost  about  $150,000. 

Norwalk,  Conn. — Halbert  P.  Hill  & 
.Associates.  Inc.,  112  West  42d  Street, 
Xew  York,  X.  Y.,  consulting  engineer, 
has  plans  for  new  distilling  plant  at 
Xorwalk,  for  company  whose  name  is 
temporarily  withheld,  including  remodel¬ 
ing  and  extensions  in  present  multi-story 
building,  recently  acquired  for  purpose 
noted.  Cost  about  $85,0(M). 

Nashville,  Tenn. — United  States  Engi¬ 
neer  Office  asks  bids  until  June  11  for 
central  control  station,  operating  ma¬ 
chinery  for  metering  gates  and  taintor 
valves,  electric  power  and  control  sys¬ 
tem.  electrical  conduit  system,  electric 
lighting  and  navigation  signal  system, 
etc.,  at  Lock  No.  3,  Tennessee  River. 

Santa  Rosa,  Calif.  —  Sonoma  \'alley 
Brewing  Corporation  has  plans  for  three 
new  one-  and  multi-story  plant  units. 
Cost  about  $100,000.  with  equipment. 

Sumner,  Iowa — City  asks  bids  until 
June  19  for  complete  equipment  for 
city-owned  electric  light  and  power 
plant,  including  Diesel  engine-generating 
units,  switchboard  and  instruments,  and 
accessories;  also  for  electrical  distribu¬ 
tion  system,  with  poles,  wire  and  cable, 
transformers,  etc.  F'und  of  $115,000  ha.s 
been  arranged. 

Tupelo,  Miss. — Standard  .Aluminum  & 
•Alloy  Company,  Chicago,  recently  or¬ 
ganized.  care  of  R.  J.  Gaudy,  115  X’orth 
Clark  Street,  Chicago,  consulting  engi¬ 
neer,  plans  construction  of  electric  power 
Mibstation  to  u.se  service  from  Tennessee 


\'alley  .Authority  power  lines,  and  in¬ 
stallation  of  heavy-duty  motors  and  con¬ 
trols,  regulators,  electric  hoists,  con¬ 
veyors  and  other  power  equipment  in 
proposed  new  multi-unit  mill  at  Tupelo; 
also  will  install  complete  mining  machin¬ 
ery,  motors,  hoists,  loaders  and  other 
equipment  at  ore  properties  near  Bauxite, 
.Ark.  .A  $20,000,000  project,  for  which 
federal  financing  is  under  way. 

Denver,  Colo. — Bureau  of  Reclamation 
asks  bids  until  June  7  for  two  portable 
arc-welding  motor-generator  sets  and 
two  o.xyacetylene  welding  and  cutting 
outfits  for  Boulder  power  plant,  Boulder 
Canyon,  Calif.-Nevada. 

Frankfort,  Ky. — Hermitage  Distillery 
plans  extensions  and  improvements  with 
installation  of  new  equipment.  Cost  over 
$100,000.  Company  is  operated  by  .Al¬ 
lied  Brewing  &  Distilling  Company, 
Inc.,  Jersey  City,  N.  J. 

Austin,  Tex. — City  is  arranging  early 
special  election  to  approve  bonds  for 
$750,000  for  extensions  and  improve¬ 
ments  in  city-owned  electric  light  and 
power  plant  and  water  works,  including 
installation  of  new  equipment. 

Lake  Charles,  La. — Shell  Petroleum 
Corporation,  St.  Louis,  Mo.,  plans  in¬ 
stallation  of  motors  and  controls,  air 
compressors,  electric  pumping  machin¬ 
ery,  distillation  equipment,  conveyors, 
etc.,  in  new  gasoline  refinery  near  Lake 
Charles,  consisting  of  group  of  ten  one- 
story  units.  Cost  about  $175,000. 

Memphis,  Tenn. — City  has  engaged 
R.  Husselman,  Hippodrome  Building, 
Cleveland,  Ohio,  consulting  engineer,  to 
make  surveys  and  estimates  of  cost  for 
proposed  city-owned  electric  distribution 
system  for  commercial  service,  using 
power  from  Tennessee  Valley  Authority 
power  lines. 

Painesville,  Ohio  —  Premier  Bronze 
Powder  Company  plans  installation  of 
motors  and  controls,  conveyors,  etc.,  in 
connection  with  rebuilding  portion  of 
plant  recently  destroyed  by  fire.  Loss 
about  $100,000. 

Chandler,  Okla. — Is  arranging  bond 
issue  of  $142,000,  proceeds  to  be  used 
for  new  city-owned  electric  light  and 
power  plant.  Early  construction  planned. 

Chicago,  Ill.  —  Independent  Packing 
Company  plans  installation  of  motors 
and  controls,  conveyors,  refrigerating 
machinery,  etc.,  in  connection  with  re¬ 
building  of  multi-story  meat-packing 
plant  recently  destroyed  by  fire.  Loss 
over  $100,000. 

St.  Paul,  Minn. — Jacob  Schmidt  Brew¬ 
ing  Company  plans  new  multi-story 
generator  building  at  brewery.  Cost 
about  $80,000,  W'ith  equipment. 

Coolidge,  Ariz. — Project  Otfice.  U.  S. 
Indian  Irrigation  Service,  takes  bids 
to  June  12  for  power  transformers  for 
the  San  Carlos  project  as  follows:  Four 
2,000-kva.  auto-transformers,  69/44  kv., 
and  four  667-kva.,  four  500-kva.,  three 
333-kva.  and  three  250-kva.  single-phase 
transformers,  66/12  kv.;  all  60  cycle. 
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MEN  OF  THE  INDUSTRY 


General  Electric  Elects 
Six  New  Vice-Presidents 

Five  vice-presidents  and  one  connner- 
cial  vice-president  were  elected  by  the 
board  of  directors  of  the  General  Elec¬ 
tric  Company  at  the  meeting  on  May  25 
in  New  York.  J.  E,  Kewley,  Cleveland, 
was  elected  a  vice-president  in  general 
charge  of  the  incandescent  lamp  de¬ 
partment;  R.  C.  Muir,  Schenectady, 
vice-president  in  charge  of  the  engi¬ 
neering  department;  C.  E.  Tullar, 
Schenectady,  vice-president  in  charge  of 
the  patent  department;  E.  O.  Shreve, 
Schenectady,  vice-president  in  associa¬ 
tion  with  V'ice- President  J.  G.  Barry, 
in  the  commercial  activities  of  the  ap¬ 
paratus  and  supply  business  of  the  com¬ 
pany;  H.  L.  Andrews,  Erie,  vice-presi¬ 
dent  in  charge  of  the  activities  connected 
with  the  elctrification  of  steam  railroads 
and  such  other  duties  as  may  be  as¬ 
signed  to  him  by  the  president,  and 
W.  O.  Batchelder,  Chicago,  a  commer¬ 
cial  vice-president  in  charge  of  the  com¬ 
mercial  activities  of  the  Chicago  district. 

Mr.  Muir  entered  the  student  engi¬ 
neering  course  at  Schenectady  in  1905 
and  in  1907  was  transferred  to  the  cen¬ 
tral-station  engineering  department, 


spending  a  year  on  turbine  design.  Fol¬ 
lowing  this  connection  he  joined  the 
company’s  industrial  engineering  depart¬ 
ment,  where,  among  other  activities,  he 
conducted  the  first  power  survey  of  its 
kind  among  industrial  users.  In  1919 
he  was  appointed  chief  commercial  en¬ 
gineer  of  the  International  General  Elec¬ 
tric  Company,  where  he  served  three 
years.  In  1922  he  was  made  assistant 
engineer  of  the  industrial  engineering 
department,  where  he  had  previously 
served,  and  was  here  responsible  for  ap¬ 
plication  engineering  in  all  types  of  indus¬ 
tries.  He  left  this  position  in  1930,  to 
become  general  assistant  to  the  late 
C.  E.  Eveleth,  vice-president  in  charge 
of  design  engineering.  Last  year  he  was 
made  manager  of  the  engineering  de¬ 
partment. 

Mr.  Shreve  went  with  the  General 
Electric  Company  as  a  student  engineer 
following  his  graduation  from  Iowa 


State  College  in  1904.  After  an  assign¬ 
ment  at  Lynn  he  joined  the  sales  force 
of  the  San  P'rancisco  office,  arriving 
there  at  the  time  of  the  fire  and  earth¬ 
quake  of  1906.  He  served  as  supply 
salesman,  covering  parts  of  Oregon,  Ne¬ 
vada  and  California,  and  was  for  a  time 
resident  agent  at  Reno,  Nev.  In  1916  he 
was  advanced  to  assistant  manger  of 
the  San  Francisco  office.  The  follow¬ 
ing  year  he  was  made  manager.  In 
1926  he  succeeded  the  late  .Arthur  R. 
Rush  as  manager  of  the  industrial  de¬ 
partment  at  Schenectady  and  in  1930 
was  made  assistant  vice-president. 

Mr.  Kewley,  a  graduate  of  Ohio  .State 
L’niversity,  entered  the  legal  division  of 
the  National  Lamp  Works  in  1910  fol¬ 
lowing  five  years  of  private  practice  in 
Toledo,  and  in  1920  was  made  assistant 
manager  of  that  unit.  Five  years  later 
he  became  general  .sales  manager  and 
in  1930  was  made  acting  manager  of  the 
incandescent  lamp  department  of  General 
Electric,  which  comi)rised  both  National 
and  Edison  divisions.  He  became  man¬ 
ager  in  1931. 

Mr.  Tullar  has  been  associated  with 
the  General  Electric  patent  department 
since  1919  and  has  been  its  manager  for 
the  past  six  years.  Mr.  .Andrews  joined 
the  General  Electric  organization  in 
1910,  when  he  entered  the  testing  de¬ 
partment. 

Mr.  Batchelder  has  served  the  com¬ 
pany  in  the  industrial  engineering  de¬ 
partment,  the  industrial  commercial 
department,  and  later  in  Minneapolis, 
Butte  and  Detroit.  Early  in  1917  he 
went  to  the  Chicago  office  as  manager  of 
the  industrial  department  and  has  been 
successively  district  manager  of  ap¬ 
paratus  sales,  district  sales  manager  and 
assistant  district  manager.  He  was  ap¬ 
pointed  manager  of  the  central  district 
in  1929. 

T.  W.  Freeh  asked  to  be  relieved  of 
his  responsibility  as  vice-president  in 
charge  of  the  incandescent  lamp  de¬ 
partment.  Mr.  Freeh’s  first  associa¬ 
tion  with  the  General  Electric  Company 
was  as  one  of  the  assistants  of  the  late 
Franklin  S.  Terry  in  the  summer  of 
1901.  From  1904  to  1913  he  held  vari¬ 
ous  positions  in  Cleveland.  He  was  not 


in  the  company’s  employ  from  1913  to 
1921,  but  from  1922  to  September  1, 
1925,  he  was  manager  of  the  National 
Lamp  Works,  w'hen  he  was  appointed 
associate  manager  of  the  incandescent 
lamp  department.  He  became  manager 
in  1927  and  a  vice-president  in  June, 
1928. 

• 

W.  D.  Putnam  Receives 
New.  Appointment 

W.  D.  Putnam  has  been  appointed 
special  representative  of  the  Moloney 
Electric  Company,  St.  Louis,  with  head¬ 


quarters  in  its  New  York  office.  He 
formerly  was  holding  company  repre¬ 
sentative  of  the  General  Electric  Com¬ 
pany.  His  new  work  will  be  along  the 
same  line. 


Dr.  Lukens  New  President 
Electrochemcial  Society 


Dr.  Hiram  S.  Lukens,  who  was  elected 
president  of  the  Electrochemical  Society 
at  the  recent  annual  meeting  at  .Ashe¬ 
ville,  N.  C.,  has  been  professor  of  chem¬ 
istry  at  the  University  of  Pennsylvania 
for  the  past  thirteen  years.  He  is  a 


graduate  of  that  university  and  has  been 
connected  with  its  teaching  staff  since 
1907.  He  is  also  at  the  present  time 
technical  director  of  Solidon  Products. 
Inc.,  Philadelphia.  In  the  field  of  chem¬ 
ical  engineering  Dr.  Lukens  has  many 
patents  to  his  credit.  In  addition  to 
being  active  in  the  Electrochemical  So- 
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ciety,  he  is  a  member  of  the  American 
Chemical  Society,  the  American  Insti¬ 
tute  of  Chemists  and  other  technical 
associations. 


W.  H.  Barthold  Assumes 
New  Executive  Duties 

William  H.  Barthold  has  been  elected 
a  vice-president  and  a  director  of  the 
Commonwealth  &  Southern  Corporation. 
Mr.  Barthold  has  been  connected  with 
western  operating  units  of  the  Common¬ 
wealth  &  Southern  System  and  prede¬ 
cessor  companies  for  more  than  30  years. 
At  present  he  is  chairman  of  the  board 
of  the  Central  Illinois  Light  Company, 
president  of  the  Southern  Indiana  Gas  & 
Electric  Company,  vice-president  of 
Consumers  Power  Company  and  an  of¬ 
ficer  and  director  of  other  companies. 


OBITUARY 


E.  M.  Hewlett 

Edward  M.  Hewlett,  pioneer  electrical 
engineer,  died  May  24  at  Schenectady, 
N.  Y.,  as  the  result  of  a  cerebral 
hemorrhage.  He  w'as  68  years  of  age. 
Three  years  ago  Mr.  Hewlett  had  re¬ 
tired  as  consulting  engineer  of  the  Gen¬ 
eral  Electric  Company  after  41  years’ 
service.  He  is  especially  known  for  his 
original  investigations  in  the  switch¬ 
board  field,  particularly  in  the  matter  of 
large  oil  circuit  breakers. 

It  was  in  1890  that  Mr.  Hewlett,  then 
a  young  man  of  24,  entered  the  electrical 
field  as  an  employee  of  the  Thonison- 
Houston  Electric  Company  at  Lynn, 
Mass.  A  year  later  he  was  sent  to  the 
New  York  office,  where  he  worked  on 
a  number  of  electrical  displays  which 
at  the  time  attracted  considerable  pub¬ 
lic  attention.  He  received  charge  of  im¬ 
proving  the  lighting  of  the  Statue  of 
Liberty.  In  1893,  when  the  Thomson- 
Houston  Company  and  the  Edison  Gen¬ 
eral  h'lectric  Company  combined  to 


form  the  General  Electric  Company,  Mr. 
Hewlett  returned  to  the  Lynn  factory  as 
assistant  to  the  department  head  on 
switchboard  and  controller  work.  In 
this  capacity  he  designed  switchboards 
for  the  electrification  of  the  Metropoli¬ 
tan  Street  Railway  in  New  York,  New 
York  Edison  Company,  Manhattan  Ele¬ 
vated  Railway,  Interborough  Rapid 
Transit  system  and  later  for  the  New 
York  Central  Terminal  in  New  York. 

During  this  period  he  collaborated 
with  E.  VV.  Rice,  Jr.,  in  developing  the 
oil  switch,  from  which  springs  the  entire 
modern  line  of  oil  circuit  breakers,  oper¬ 
ating  at  high  interrupting  capacities.  He 
also  originated  the  electrical  relay, 
which  gradually  became  an  almost  in¬ 
dispensable  factor  in  electrical  control 
systems. 

Between  1905  and  1907  Mr.  Hewlett, 
in  conjunction  with  H.  W.  Buck,  then 
engineer  of  the  Niagara  Falls  Power 
Company,  evolved  the  suspension  type 
of  line  insulator,  on  the  link  principle. 
Later  he  designed  the  control  switch¬ 
boards  for  the  Panama  Canal,  an  in¬ 
stallation  which  made  possible  control 
of  the  machinery  from  a  distant  control 
point,  something  that  had  not  heretofore 
been  done. 


NEW  EQUIPMENT 


Mr.  Barthold  was  born  in  Napoleon, 
Ohio,  and  after  leaving  school  he  en¬ 
tered  the  employ  of  the  Grand  Rapids 
Gas  Company,  of  which  he  became  su¬ 
perintendent  two  years  later.  Shortly 
afterward  he  became  identified  with  the 
e.xtensive  development  of  the  gas  busi¬ 
ness  in  Michigan  by  other  companies. 
Subsequently  he  was  called  to  New  York 
in  an  executive  capacity  in  the  operation 
of  electric,  gas,  coal  and  transportation 
properties  in  Michigan,  Illinois.  Indiana 
and  Ohio,  now  a  part  of  the  Common¬ 
wealth  &  Southern  System. 

• 

Ray  D.  Lillibridge,  well  known  to  the 
electrical  industry  for  his  activity  on  the 
exhibit  committee  of  the  National  Elec¬ 
tric  Light  Association  some  years  ago, 
has  recently  established  in  New  York 
an  advertising  business  under  the  name 
of  Lillibridge,  Adamson  &  Kitchen.  For 
25  years  Mr.  Lillibridge  has  been  en¬ 
gaged  in  the  advertising  of  electrical  and 
other  products  and  the  promotion  of  a 
number  of  prominent  electrical  manufac¬ 
turers.  Associated  wdth  Mr.  Lillibridge 
•n  this  new  undertaking  are  Robert 
•Adamson,  Karl  K.  Kitchen  and  Stanley 
J-  Quinn.  Mr.  Quinn  was  for  nine  years 
director  of  public  relations  for  the  Elec¬ 
tric  Bond  &  Share  Company.  Mr. 
Adamson  has  had  extensive  experience 
as  an  executive  both  in  private  and  pub¬ 
lic  business  and  Mr.  Kitchen  has  had  a 
hroad  background  of  training  in  the 
newspaper  field. 


Self-Contained  Supply 
Portable  Capacity  Meters 

Portable  direct-reading  multi-range  ca¬ 
pacity  meters  with  self-contained  source 
of  test  current  have  been  introduced  by 
the  Janies  G.  Biddle  Comi>any,  Philadel- 


James  G.  Biddle  Co. 

phia,  Pa.  .\  hand  generator  gives  a  sup¬ 
ply  of  approximately  60  cycles  at  300 
volts,  so  that  the  instrument  can  be  used 
anywhere  to  read  the  capacity  of  a  con¬ 
denser  or  circuit  directly  in  microfarads. 
The  ranges  covered  by  the  portable  type 
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“Megger”  capacity  meter  are  0  to  0.3,  0 
to  1,  0  to  3  and  0  to  10  mfd.  The  meter 
is  inclosed  in  a  wood  case  and  measures 
14  X  8  X  7J  in.  The  weight  is  between 
20  and  25  lb. 

modification  identified  as  the  “work¬ 
shop  type”  is  also  offered  for  operation 
from  fiO-cycle,  115-volt  supply.  The  meter 
is  the  same,  a  transformer  within  the 
case  supplying  the  300  volts  for  operation. 
This  type  is  furnished  for  ranges  0  to  0.03 
and  0  to  0.1,  and  for  ranges  0  to  0.3  and 
0  to  1  mfd.  Both  instruments  are  direct- 
reading  a.c.  moving  coil  ratiometers.  Vari¬ 
ations  in  test  voltage  do  not  affect  read¬ 
ings,  so  no  adjustments  are  necessary,  nor 
any  particular  generator  speed  for  the  self- 
contained  unit.  The  portable  instrument 
is  not  affected  in  accuracy  if  a  parallel 
leakage  resistance  of  10,000  ohms  or  more 
is  associated  with  the  capacity  under  test. 


Improved  Network  Cable 

Oil,  water  and  flame  resisting,  rubber- 
insulated,  non-metallic  sheathed  network 
cable  has  been  recently  introduced  by  the 
General  Cable  Corporation,  New  York. 
This  economical  cable,  capable  of  giving 
long-life  service,  is  simple  in  construction, 
easy  to  splice  and  to  pull  into  ducts.  The 
rubber  insulation,  which  has  extremely  low 
moisture  absorption,  is  slow  burning,  has 
low  percentage  of  volatile  matter,  low 
combustibility  and  high  dielectric  strength 
and  is  covered  by  double-faced  protecting 
rubberized  tape.  This  tape  is  incased  in  a 
heavy  close  braid,  resistant  to  rotting  and 
oil  and  moisture  penetration.  The  black 
outer  finish  has  the  same  characteristics 
as  braid  and  rubber  insulation  in  protect- 
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ing  against  weather  and  other  hazards. 
The  finish  will  not  drip  and  run  at  high 
service  temperature  nor  will  it  flake  off 
when  bent  on  a  mandrel  two  times  the 
cable  diameter. 

• 

Trip-Free  Solenoid 
Breaker  Mechanisms 

Compact  trip-free  d.c.  solenoid  mech¬ 
anisms  for  electrically  operating  small 
indoor  type  oil  circuit  breakers  has  been 
developed  by  the  General  Electric  Com¬ 
pany,  Schenectady,  N.  Y.  Identified  as 
Type  MS-5,  the  units  have  potential  trip 
coil  for  remote  tripping  and  provision 
for  three  instantaneous  or  time  overcur¬ 
rent  trip  coils.  These  coils,  when  ener- 
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gized.  release  the  mechanism  by  a  di¬ 
rect-acting  trip  mechanism  to  open  the 
breaker.  When  operation  from  an  al¬ 
ternating-current  source  is  required  the 
MS-5  .solenoid  is  used  in  conjunction 
with  a  suitable  copper  oxide  rectifier 
and  its  accessories.  Emergency  manual 
operation  is  obtained  by  means  of  a  re¬ 
movable  manual  closing  lever.  In  the 
illustration  the  current  trip  mechanism 
is  open. 

• 

Improved  Conduit 
Requires  No  Envelope 

.\tter  five  years  of  development  of  an 
asbestos-cement  pipe  of  sufficient  strength 
and  permanence  to  be  used  as  a  cable  sub¬ 
way  witliout  the  need  of  a  concrete  en¬ 
velope,  Johns-Manville  Sales  Corporation 
has  announced  its  “Transite”  conduit. 
Like  other  Transite  products,  it  is  made 
of  asbestos  fiber  and  i)ortland  cement  com¬ 
bined  under  high  pressure  into  a  tough, 
homogeneous  structure  of  sufficient  me¬ 
chanical  strength  to  withstand  soil  stress, 
earth  load  and  vibration  without  concrete 
enveloiK*.  It  is  made  on  a  highly  polished 
steel  mandrel  and  has  remarkably  smooth, 
uniform  Ixire  which  prevents  injury  to 
cable  sheathings. 

Transite  conduit  assures  i)ermanence 
under  severe  conditions,  is  fireproof,  high 
corrosi(Mi-resistant  and  immune  to  electrol¬ 
ysis,  qualities  that  have  been  demonstrated 
through  many  years  of  use  of  Transite 
material  as  sheets  for  indu.strial  buildings 
and  as  pressure  pipe  for  water  transporta¬ 
tion.  The  conduit  is  furnished  in  sizes 
from  2  to  6  in.  in  5-  and  10-tt.  lengths. 


High-Voltage  Fuses 

Double  -  break 
power  fu.ses  identi¬ 
fied  as  Fabco-Hill 
Type  .\-l  have  been 
announced  by  the 
F.  A.  B.  Manu¬ 
facturing  Company, 

Oakland.  Calif.  They 
are  available  i  n 
ratings  from  2  to 
200  amp.  at  7,500  to 
69,000  volts  for  out¬ 
door  service,  but 
may  be  used  indoors 
where  there  is  no 
possibility  of  explo¬ 
sive  gases  or  in¬ 
flammable  dust.  The 
fuses  are  of  the  dry 
type  and  incorjKjrate 
a  refillable  cartridge 
in  a  glass  tube. 

( )ther  advantages 
are  that  they  are  F.A.B.  Mfg.  Co. 

easily  observed 

when  blown,  will  not  expel  long  arcs 
nor  shoot  out  molten  metal  or  fuse  ele¬ 
ment  parts,  and  have  a  high  interrupt¬ 
ing  capacity. 

The  double-break  principle  involves 
one  fuse  element  which  melts  first,  build¬ 
ing  up  a  pressure  which  forces  an  inert 
extinguishing  medium  into  the  second¬ 
ary  arc  established  by  the  sealing  plug 
being  forced  out.  The  operating  charac- 
terist  cs  of  these  fuses  are  such  that 
extra  time  lag  at  moderate  overcurrents 
and  speed  on  short  circuits  are  avalaible. 


Simplified  Wire-Puller 
for  Pole-Top  Use 

Wire-pullers,  light  in  weight  and  so 
compact  in  design  that  they  can  easily  be 
u.sed  on  tlie  top  of  the  pole,  are  announced 
bv  Farnham  &  Cunningham,  Edison  Build¬ 
ing,  Los  Angeles.  Calif.  The  principal 
features  are  the  high  tensions  which  are 
possible,  a  continuous  action  which  makes 
it  unnecessary  to  tie-off  the  line  and  reset 
the  wire-puller,  and  jaws  which  .slip  over 


Farnham  &  Cunningham 

the  conductor  and  eliminate  the  necessity 
of  threading  tlie  dead-end.  Aside  from 
taking  the  slack  from  guys  and  lines,  the 
device  is  strong  enough  to  pull  trucks  out 
of  mud  holes  and  lift  poles  into  position. 


Built  in  three  sizes,  whose  capacities  ange 
from  1,500  to  5,000  lb.  pull,  it  has  a  pulling 
ratio  varying  from  10  to  1  to  24  to  1. 

ENGINEERING  DATA 
FROM  MANUFACTURERS 

Bulletins  and  catalogs  now  available  to 
engineers  by  manufacturers  and  associarioos 


Air  Conditioning,  three  circulars  on  of¬ 
fice,  store  and  shop  and  restaurant  ap¬ 
plications,  Xos.  C-2004,  C-2006,  and 
C-2005  respectively  of  the  Westinghouse 
Electric  Manufacturing  Company, 
East  Pittsburgh.  10  pages  each.  Similar 
circulars  with  illustrations  and  sketches 
describing  the  different  types  of  air- 
conditioning  equipment  available  for 
each  service,  construction  features,  and 
advantages  of  air  conditioning  to  par¬ 
ticular  service. 

Crystal  Valve  Lightning  Arresters, 

Booklet  Xo.  1  of  a  series  by  Electric 
Service  Supplies  Company,  Philadelphia, 
11  pages.  The  first  of  a  series  of  book¬ 
lets  in  which  the  latest  developments  in 
the  field  of  lightning  protection,  inter¬ 
connection,  and  balanced  protection  will 
be  discussed  along  with  Crystal  \’alve 
protection  developments.  This  one  is 
a  general  history  of  the  development  of 
this  type  of  arrester,  the  features,  sizes 
and  a|)plication. 

Type  M-20  Demand-meter  Register, 
Leaflet  GE.\-1930  of  the  General  h21ec- 
tric  Company,  Schenectady,  N.  Y.,  6 
pages,  May,  1934.  The  construction, 
timing,  testing,  resetting,  etc.,  with  il¬ 
lustration  and  schematic  diagrams.  In¬ 
cluded  are  listings  of  class  and  scale 
ratings  of  registers  available,  and  cata¬ 
log  listings  of  registers  and  accessories. 

Matthews  Conductor  Connectors,  Bul¬ 
letin  No.  202  of  the  W.  N.  Matthews 
Corporation,  St.  Louis,  Mo.,  4  pages. 
The  physical  characteristics  and  out¬ 
standing  features  of  “Univise”  one  unit 
and  “Xutype,”  nut  type  solderless  con¬ 
ductor  connectors.  Illustrations  of  how 
to  use  the  L'nivise  connectors  and 
sketches  of  a  few  of  their  possible  con¬ 
nections. 

General  Cable  Aerial  Cable,  Bulletin 
B-.\M-34.4  of  the  General  Cable  Cor¬ 
poration,  New'  York,  4  pages.  May, 
1934.  Discusses  the  general  advantages 
of  General  Cable  non-metallic  sheathed 
aerial  cable  and  the  reasons  for  its  de¬ 
velopment;  the  application  by  the  utility, 
and  construction  and  installation  details. 
The  advantages  of  non-metallic  aerial 
cable  over  open  wire  are  also  itemized. 

Type  CM-2  Heavy-Duty  Network 
Protectors,  Catalog  No.  35-500  of  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company,  East  Pittsburgh.  Pa  ,  13 
pages,  February,  1934.  Describes  with 
sketches,  wiring  diagrams  and  illu>tra- 
tions  the  latest  refinements  in  Westing¬ 
house  network  protectors  for  heavy-duty 
service,  including  submersible  and  open- 
type  units,  transformer-mounting  units 
and  a  compact  unit  for  temporar.s  use 
on  new  construction. 
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